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Educational Broadcasting. 

A lready we have heard much concerning 
- the powerful influence which broadcasting 
must have upon what we now accept as civilisation. 
Its effect m helping to break down national and 
geographical barriers, and its consequent destruc- 
tion of the suspicions, hatreds, meannesses, and 
intolerances which ignorance breeds among peoples 
living within narrow circles, cannot yet be fully 
estimated. That effect is a result of a broad and 
informal educational influence. It is an effect 
which IS inevitable just because broadcasting can- 
not be other than an educational influence. If that 
be the ease at present, it is clear that, when the 
possibilities of broadcasting as a formal and deliber- 
ately organised means of education are considered, 
there can be no doubt that an instrument of 
incalculable value will be shaped for the service 
of mankind 

The British Broadcasting Corporation is to be 
congratulated upon the steps it has taken towards 
Imkmg its activities with the educational system 
of Great Britain From its early days it has striven 
untiringly towards that end The history of those 
steps may be briefly described It began with a 
committee of inquiry into broadcasting and adult 
education under Sir Henry Hadow Then followed 
an interim committee to deal with that specific 
problem Finally, a central council for broadcast 
adult education was set up under Lord Justice 
Sankey. That council is composed of representa- 
tives of the most important national interests, and 
it IS now completing admirable organisation which 
vail use wireless in the great service of adult educa- 
tion Meanwhile, the famous Kent experiment m 
the use of wireless to broadcast to schools having 
been successfully completed, the B.B.C. has just set 
up a central council for school broadcasting under 
the chairmanship of the Right Hon. H. A L Fisher, 
which IS composed of similar national interests to 
the council we have described above This council 
IS proceeding to deal with the specific problem 
of broadcasting to schools. 

The building of such excellent machinery cannot, 
of course, he productive of anythmg hut good. 
If, then, at the very moment when we whole- 
heartedly welcome it, we also make one or two 
suggestions for its use, we feel sure that we shall 
be acquitted of any desire to make querulous and 
carping criticism at too early a stage. The B B.C. 
IS, however, a very modern part of modern life, and 
we would be sorry if it missed the special oppor- 
tumties it has of taking care that its educational 
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activities follow, and get the best out of, the changes 
which are taking place in tbe structure of our 
civihsation That does not mean that it should 
wholly Ignore tradition or indulge in a crude 
stamping upon our special — almost sanctified — 
academic traditions It means the frank recog- 
nition of new values which the changes we have 
mentioned are presenting us 
For our present purposes we have in mind the 
work of adult education rather than the work of 
our primary and secondary schools , and we 
direct attention to what we have called new values 
because, m a paper on the relation of broadcastmg 
to further education, read recently to the Associa- 
tion of Technical Institutions, we see a tendency to 
make the old distinction between what is called 
cultural and what is called vocational education 
‘‘ I have often wished,” said Mr. Siepmann, the 
_author of the paper, “ that it were possible to 
introduce into the technical colleges more subjects 
representative of the cultural as opposed to voca- 
tional interests ” (our italics). Later he suggested 
that by correlating cultural and vocational aims, 
and by the estabhshment of a broader basis of 
instruction, and an attempt to give to the life 
and work of your institutes a social as well as 
academic significance,” a recruitment of dis- 
interested students would take place Finally, 
he 3 S “ inclined to think that the technical sub- 
ject [for the purpose of a broadcast talk] is less 
appropriate than the cultural,” and suggested that, 
while the BBC will go carefully and sympathetic- 
ally into the matter, there is no “immediate 
possibility of the extensive adaptation of our 
programmes to your needs ” 

If Mr. Siepmann thinks that those needs include 
broadcast talks on engineering or chemistry or 
building, we are sure he does not yet understand 
the tone and spirit of the modern technical insti- 
tution If he thinks that the curriculum of the 
same institution does not include subjects which 
he himself would regard as “ cultural as opposed 
to vocational,” he is very much mistaken His 
errors are, however, common ones and arise out 
of the words ‘ techmcal education ’ Much mis- 
understanding might be removed if Lord Eustace 
Percy’s phrase ' education for industry and com- 
merce ’ were used. It is a term which may be 
neither entirely satisfactory nor descriptive, but it 
would help to do away with much of the false 
distinction between cultural and vocational educa- 
tion — ^the new phrase under which the ancient and 
arid controversies over, and distinctions between, 
science and art, tends to be revived. 
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If education is to help in the solution of our 
problems, we must realise that to treat academic 
matters apart from social and industrial matters 
IS to fail in all of them. What are usually known 
as academic or cultural subjects are only a part of 
education In themselves they cannot support life 
as we know it The spiritual values on which we 
set so great a store are dependent on what are, 
at first sight, merely material things But the 
two cannot be separated Education for industry 
and commerce can be, and is, used to make men 
and women realise social relationships. Through 
the grouped course methods of techmcal institutions, 
students are shown how one subject is akm to 
others, how it has value not merely in its own 
utilitarian content, but also in kinship with others 
which are at first apparently independent and un- 
connected 

The process is producing a culture which is wider 
and nobler than our older notions, a culture which 
IS neither lonely nor snobbish, a culture which does 
not stop short at pleasant abstractions, but is 
forging a link between the many sides of our world 
and humamsing industry no less than making it 
efficient Those who know technical institutions 
know that they are places where is taught not 
only the art of earning a living, but also the sacred 
art of hving itself 

We hope, then, that the B B C.’s new educational 
machmery will not hold too fast to all the parts of 
academic tradition , that it will realise the vital 
need for education to march with our changing 
conditions , that it will be thorough in its examina- 
tion of phrases like ‘ cultural and vocational and 
technical subjects ’ , and that it will regard the 
changes to which we have referred not as tending 
to a blind and formless industrialism, but as the 
outward forms of the newer values which science 
has made available for us 


A Criminal Tribe of India. 

The Land Pirates of India an Account of the 
Kuravers, a Eemarlable Tribe of Hereditary 
Criminals, their Exti aordinanj SJcill as Thieves, 
Cattle-lifters and Hightvaymen, etc, and their 
Manners and Customs By W J. Hatch Pp. 
272-1-16 plates (London Seeley, Service and 
Co , Ltd , 1928 ) 215 net 

TNDIAN ethnology has been a tavourite cxercis- 
mg ground for theorists Recent political 
developments have done much to encourage them 
along certain hues Starting from above and adopt- 
ing the view of a dominant social order, they have 
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tended to neglect the light to be thrown upon cul- 
tural history by direct observation of the more 
primitive races It is to the credit of the late Sir 
Herbert Risley, the late Mr. William Crooke, and 
Mr Edgar Thurston, to name some of the principal 
workers only, that they saw the study of India as a 
whole and each m his own special provmce linked 
up the investigation of primitive and advanced on a 
basis of observed fact regardless of political or social 
theory The result is to be seen in Mr Crooke’s con- 
clusions as to the relations of the Hindu pantheon 
and local godlings, and in Mr. Thurston’s treatment 
of the out-caste and crimmal and primitive tribes in 
the Madras Gazetteer 

It IS mevitable that such reflections should arise 
on reading Mr Hatch’s book on the Kuravers, the 
tribe whose thieving prochvities have endowed 
them with the name of ‘ Land Pirates ’ It is more 
than seventy years since officers of the Government 
whose duties were to prevent dacoity and Thuggee 
first made any study of their peculiarities Yet be- 
yond the notes of police manuals and the accounts 
in the Madras Gazetteey , practically no attempt has 
been made to give any account of them commen- 
surate with their interest , and this notwithstand- 
ing the fact that these nomad thieves are scattered 
all over the Madras Presidency, as well as in the 
Canarese Nadu and the Bombay Presidency, and in 
the Madras Presidency alone number just under 
twn hundred and twenty-one thousand The num- 
ber in the Bombay Presidency also is said to be 
considerable 

The Kuravers are systematic thieves by descent, 
by habit, and by proclivity. They work onlj’’ when 
they are not able to steal. They wander from vil- 
lage to village but may often earn a lucrative living 
by a species of blackmail, protectmg the villagers 
from the predatory visits of their fellow tribesmen 
for a payment Yet the Kuraver, unlike other 
criminal tribes, as a rule will not kill in order 
to rob Many of them practise jialmistry, the term 
for which in Tamil is said to be the derivation of 
their name 

It IS always interesting, but seldom easy, to trace 
the origin of a tribe or caste in India General 
Hervey, the great authority in the middle of 
the last century on Indian crime, says the tribe 
migrated from the south , but one version of their 
origin makes them the descendants of Prince Dhar- 
maraja by a fortune-teller {Kuru)y which would 
point to a northern descent Their language, how- 
ever, IS Dra vidian. Physically they are not a low 
type, and do not differ materially from the other 
castes of Southern India One story adopted by 
No 3101, VoL. 123] 


the Kuravers themselves points to their having at 
one time lived as hunters and having been driven 
out by pressure of population Mr Hatch is no 
doubt right in rejecting the view that they were 
origmally servants of the temples of Southern India, 
who were supplanted by the arrival of a higher 
grade of priests 

The Kuravers are split up into a large number of 
divisions, normally each hamlet or settlement con- 
taimng members of one family only. From early 
times they were distinguished as nomad and settled. 
Four mam divisions fall into a number of sub- 
divisions, but there are also other classifications, 
generally based upon occupation, although this is 
not necessarily the occupation followed to-day. 
Such are the salt merchants, those who split bamboo 
for the making of baskets, snake charmers, and so 
on All these ostensible occupations disguise the 
real occupation of the members of the tribe, which 
is thieving. 

The Kuravers worship a number of deities These 
are, of course, especially propitiated to attam suc- 
cess m thievmg expeditions The temple of Subra- 
mania at Palm is much frequented by pilgrims 
Another shrine of great sanctity is that at Chidam- 
baram in South Arcot Magic and superstitious 
practices loom large in their lives Mr Hatch de- 
scribes a remarkable behef that a man who has been 
killed by magic may be resuscitated — a dangerous 
practice, but one which may prove of great utility, 
as the nerves extracted from the dead man’s legs 
are most efficacious in the practice of further magic 
against an enemy 

IVIr. Hatch has had a long experience of the people 
of whom he writes ; but although he describes the 
tribe and its life very fully and informatively in 
certain respects, a more systematic account would 
have been valued In the case of marriage, for 
example, it is desirable to know^ what, beyond the 
bride payment, is the basis of arrangement Mar- 
riages are sometimes determined even before the 
birth of the children, and it is said that a man may 
claim his sister’s two eldest daughters m this way. 
Within what degrees are marriages forbidden or 
prescribed ? It is also desirable that the position 
of women should be more precisely defined. Mj. 
Hatch implies that their prominence and import- 
ance in the Kuraver social system is due in part 
to the fact that their husbands spend so much time 
in prison, in part to their utility and their skill m 
the less important branches of the tribal profession. 
More information upon this and related matters 
would have been welcome and would have increased 
the value of this study of a remarkable people 
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Alchemical Manuscripts. 

(1) Union Academiqm Internationale > Catalogue 

des manuscnts alchimiques grecs Publi4 sous 
la direction de J Bidez, F Cumont, A. Delatte, 
0. Lagercrantz et J. Ruska Tome 5 i. Les 
Manuscnts d^Espagne, decrits par Prof C 0 
Zuretti , ii Les Manuscnts d'AtMnes, decrits 
par A. Severyns. Pp v + 174. (Bruxelles 
Maurice Lamertin, 1928.) 10 Belgas. 

(2) Union Academique Internationale, Catalogue 
of Latin and Vernacular Alchemical Manuscripts 
in Great Britain and Ireland dating from before 
the XYI Century By Dorothea Waley Singer, 
assisted by Anme Anderson Vol. 1 Pp. 
xxiii + 326, (Brussels Maurice Lamertin, 1928 ) 
np. 

(3) Union Academique Internationale Catalogue 
des manuscnts alchimiques grecs Publie sous 
la direction de J. Bidez, F Cumont, A Delatte, 
0 Lagercrantz et J Ruska. Tome 6 Michael 
PselluSy iSpUre sur la Chrysopee ; Opuscules et 
extraits sur Valchimie, la meteor ologie et la 
demonologie, publics par Joseph Bidez; en 
Appendice , Proclus, Sur Vart hieratique , 
Psellus, Choix de dissertations ^ned^tes. Pp. 
XIV + 246. (Bruxelles * Maurice Lamertin, 1928 ) 
16 Belgas. 

T he history of alchemy has a twofold claim 
on our attention In the first place, it still 
has its adherents, who are found not merely in the 
Orient but also in America, Germany, France, and 
England itseH It was recently related that the 
philosopher’s stone had been prepared at Los 
Angeles by a woman alchemist, who thus takes 
rank with Mary the Copt and Cleopatra , while 
M. Jolhvet Castelot from time to time issues reports 
of his successful transmutations That this art 
should flourish even in the twentieth century is a 
striking witness to human creduhty, and as such 
may engage the notice of psychologists 
Secondly, alchemy is the direct ancestor of 
chemistry , and in view of the modern trend m 
the philosophy of science, the importance of a study 
of origins need not be emphasised here. Although 
there are dissentients, it is commonly believed 
that chemistry arose in the early years of the 
Christian era, as a result of the fusion of Egyptian 
metallurgical and other arts with the mystical 
philosophies of the Neo-Platonists and Gnostics 
Unluckily, the Keo-Platonists regarded matter 
as the principle of unreaHty or evd, from which 
the disciple should attempt to detach himself, 
while the Gnostics cared little for the phenomena 
Ho. 3101, Yol. 123] 
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of the sensible world, being much more anxious 
to attain to a knowledge of the invisible cosmos 
It IS significant for the later history of the science 
that one of the earliest chemical writers, Zosimos 
the Panopohtan, was a Gnostic, while the Heo- 
Platomc conceptions of sympathetic action, action 
at a distance, the distinction between occult and 
manifest properties, the influence of the stars, and 
the mystical powers of numbers, all permeate 
chemistry from its beginnings at the time of Plotinus 
until the close of the seventeenth century It would, 
indeed, scarcely be going too far to say that some 
of these ideas are with us still nitrogen is mani- 
festly inert but occultly active, and the structure 
of the atom is ultimately a matter of the relations 
between numbers, as Prof Dingle has observed. 

To get a clear picture of the development of 
chemical thought throughout the ages, a great 
deal of work remains to be done Even the com- 
paratively recent eighteenth century has been 
insufficiently studied, and the farther we go back 
the more hazy does our knowledge become The 
first step to rectify this unsatisfactory state of 
affairs is obviously an investigation and classifica- 
tion of the material at our disposal The ancient 
literature of alchemy was incredibly large, and 
the number of manuscripts which have survived 
IS by no means insignificant. The careful catalogu- 
ing of these manuscripts has been undertaken by 
competent scholars under the patronage of the 
Union Academique Internationale, and the three 
volumes now under review represent a valuable 
continuation of the programme of work 

(1) The fifth volume of the “ Catalogue des 
manuscnts alchimiques grecs ” deals with the 
manuscripts of Spain, described by C 0. Zuretti, 
and those of Athens, described by A. Severyns. 
Certain of the Spanish manuscripts furmsh useful 
data for the study of the relations between the 
principal Greek alchemical works, while others 
enrich our knowledge of the “ Koeramdes ” The 
Athenian manuscripts are but five in number, and 
four of these date only from the eighteenth or 
nineteenth centuries, the other being of the four- 
teenth The modern ones are of value as probably 
representing more ancient works which have to-day 
disappeared or he hidden in obscure libraries. 

(2) Of more general interest is the first volume of 
Mrs Singer’s great catalogue of Latin and verna- 
cular alchemical manuscripts in Great Britain and 
Ireland, dating from before the sixteenth century. 
Mrs Smger’s enormous collection of bibliographical 
data IS of course very well known to all historians 
of science, few of whom are not indebted to her 
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for information always promptly and generously 
given It IS therefore with a gratitude partaking 
of a hope for future favours that we congratulate 
Mrs Singer on the appearance of her catalogue 
and the British Academy on its hberality in bearmg 
the cost of printing it 

In an excellent little introduction, Mrs. Smger 
explains the direct Greek mfluence on Latin 
alchemy “ The iconoclastic disputes in the 
Byzantine Empire led to the dispersal of artificers, 
who carried their workshop recipes with them 
westward In the work of the eleventh century 
chromcler, Adam of Bremen, we read of a converted 
Jew named Paul who, after having visited Byzan- 
tium, came to Bremen bringing with him the art 
of transmuting copper into gold.” Several alchemi- 
cal or rather technological manuscripts of evident 
Greek ancestry are described in the catalogue, and 
practical chemistry of a primitive nature was 
clearly practised in Europe before the great influx 
of chemical knowledge from Islam in the twelfth 
and thirteenth centuries This influx is mani- 
fested by the appearance of Arabic names, technical 
terms, and forms of expression, and in several 
cases we are in possession of the original Arabic 
texts of Latin alchemical works Mrs Singer’s 
catalogue will doubtless help us to find other such 
cases, for several of her titles are strongly reminis- 
cent of Arabic alchemical books We notice, for 
example, a treatise by ' Mirer,’ whom we should 
guess to be Mahararis, a Muslim alchemist about 
whom little is known but of whom some writings are 
extant , and a ‘ filius Hahmil,’ who is undoubtedly 
Ibn Aniyal, as the tncijpit of the manuscript agrees 
with the opening sentence of an Arabic work by 
him These are but foretastes . Mrs Singer’s 
catalogue is as full of good things as a Christmas 
pudding and will require even more digestion We 
may perhaps direct special attention to the large 
number of manuscripts in English 

(3) Volume VI of the Greek catalogue is devoted 
to a study of Michael Psellus’s Letter on Gold- 
makmg,” by Joseph Bidez, with appendices on 
certain inedited dissertations of the same writer 
and a tract of Proclus “ On the hieratic art ” 
Psellus, w'ho was professor at the Academy at 
Constantinople about the middle of the eleventh 
century, expressed very enhghtened views upon 
the study of Nature. Contemporary indifference 
to natural phenomena aroused his indignation as 
only too likely to perpetuate or re-awaken ancient 
superstitions. He believed in the possibility of 
the transmutation of the metals, but denied that 
a knowledge of alchemy was a secret confined to 
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the initiated. The operation of the alchemist, 
he considered, finds its explanation in the Aristo- 
telian theory of the four elements, from which 
everything comes by combination and into which ^ 
everything is resolved by dissolution. Nothing, 
he says, is produced without cause belief in 
prodigies is merely a result of our lack of compre- 
hension of the causes of phenomena It is not 
without interest, in view of the fact that at this 
time Arabic works were being translated into 
Greek, that Avicenna had expressed an almost 
identical opimon in 1022, when he wrote (concerning 
a ' natural wonder ’), “ These things appear strange 
only on account of their infrequent occurrence,” 
the wonder vanishing when the causes are known 
One thing emerges very distmctly from the study 
of ancient scientific treatises It is that scientific 
genius and scientific method are not entirely the 
monopoly of post- Galilean days, but that the great 
advance which science has made during the last three 
hundred years is due in no small degree to better 
co-ordination and transmission of ideas by a much 
greater number of workers, rather than to any 
sudden efflorescence of scientific ability 

E J. Holm YARD 


A Hunter- Naturalist’s Memories. 

Retrospect * Remimscences and Impressions of a 
Hunter -Naturalist in Three Continents, 1851-1928 
By Abel Chapman. Pp. xix-h353+56 plates. 
(London and Edinburgh . Gurney and Jackson, 
1928 ) 255. net 

M r. ABEL CHAPMAN’S “ Retrospect ” is a 
fascinating volume, richly illustrated from 
his own drawings and with coloured plates of singu- 
lar beauty from those of the late Mr Joseph Craw- 
shall While most of the chapters will appeal 
chiefly to sportsmen, the author, as a trained and 
vigilant observer of animal behaviour in many 
lands, provides just the kind of observation usefully 
to complement work in the laboratory and the 
museum He is puzzled by the enigma how animal 
and vegetable life can persist in waterless, rainless, 
dewless African deserts. 

In the Sudan w^e have two closely related forms 
of the hartebeest group, namely, the Tiang {Dama- 
tescus tiang) and the Korrigum (D horngum), 
ammals so nearly alike that a casual observer 
would scarce differentiate between them , yet, as 
regards thirst, as wide apart as the poles in their 
habits The tiang is a thoroughly bibulous beast. 
It inhabits the Steppe regions bordering on the 
White Nile, and is specially careful to resort twice a 
day to that river , . . and enjoy two long drmks ; 
the korrigum elects to reside permanently in 
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the waterless deserts of Kordofan, hundreds of 
miles from the Nile, and where never a drop of pure 
water can moisten his torrid throat and tongue year 
in and year out It is a contrast that passes under- 
standing” (pp 144-5) 

Finding it equally perplexing to comprehend how 
the plants on which the komgum feeds can exist 
without water, Mr Chapman put the case before 
the late Sir Isaac Bayley Balfour, and gives the 
following extract from his reply 

“ Plants growing in waterless deserts are variously 
attuned to their environment Some may store 
water to tide them over long periods of drought 
Others, such as the mimosas which you indicate, are 
able to hold such water as they may obtam in the 
wood-tissues which they form, and also obtain a 
certain amount from the atmosphere The roots of 
these plants spread for long distances, and their 
rootlets attach themselves very firmly to the par- 
ticles of sand m the soil. There may be no free 
water in the soil, and yet an adequate amount of 
what we call ‘ hygroscopic water ’ in the particles, 
and from these particles the root-hairs of plants 
may get their supplies.” 

Mr Chapman differs emphatically with those who 
entertain what he describes as “ the Doctrine of 
Colour Protection,” regarding it as based upon the 
supposition or superstition that the Almighty had 
so camouflaged His creatures as to render the harm- 
less invisible to their enemies , while the enemies 
themselves were equally aided in their predatory 
avocation by an obliterative coloration” (p 118) 
This IS scarcely a fair summary of the conclusion at 
which many observers have arrived , which, indeed, 
IS confirmed by Mr. Chapman as an experienced field- 
naturahst, for he admits that many animals assimi- 
late so closely in colour to their environment as to 
be virtually invisible to the human eye ” (p 122), 
but as they are easily detected when they move, he 
ob 3 ects to their colouring being pronounced pro- 
tective 

No one can have given much attention to birds 
without recognising in how many species colour 
serves the male for display and the female for con- 
cealment durmg incubation. This is almost uni- 
versal in the duck tribe , although the Sheldrake, 
Tadorna cornuta, presents a significant exception, 
the female being well-nigh as brilliantly garbed as 
her mate, wherefore hereditary prudence causes her 
to incubate subterraneously m rabbit burrows 

Among fishes also, the remarkable result of Dr 
Francis Ward’s observation from his subaqueous 
chamber was to reveal how faithfully the ghttermg 
sides of certain fishes reflect surrounding water- 
weeds, stones, etc., with protective effect Mr. 
Chapman’s long experience in various climes enables 
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him to show that in very many wild animals their 
colouring is the reverse of protective ; but it is un- 
philosophic to describe as ‘‘ poetic theorists ” (p 133) 
those who recogmse a protective result from the 
colouring of certain other animals 
It IS a feature of these reminiscences that while 
in one chapter the author expresses vigorous 
dissent from the opinions formed by other 
naturalists, in another chapter he approves of 
action founded on those opinions Thus, while 
he denounces the enactment of a close time for 
water fowl in Britain as one of the ‘ ‘ long-drawn 
bungles of those in high places at the instance of 
hysterical protectionists ” (p 42), he applauds en- 
thusiastically similar legislation which has saved 
the Spanish ibex, Capra hispanica, from extermina- 
tion (p 99) 

A discussion on the maximum speed of flight at- 
tained by different kinds of bird is an interesting 
essay contribution on a difficult problem which Mr 
Chapman does not claim to have solved ; but sug- 
gests that, whereas Flight-Lieut Webster in the 
international aeroplane trials at the Lido in Sep- 
tember 1927 registered a speed of 289 miles an hour, 
the speed of bird-flight has hitherto been greatly 
under-estimated (Chap xiv ) 

Since this notice was written, the reviewer has 
learnt with sincere regret that the author is no 
more — regret that must be shared by all wdio 
esteemed Mr . Chapman as an experienced naturalist, 
a skiKul draughtsman, and an entertaining writer. 

Herbert Maxwell 

Photographic Star Fields. 

Isaac Roberts' Atlas of 52 Regions . a Guide to 
Herschel’s Fields {avec texte anglais et fexte 
frangats) . Edition commemorating Isaac Roberts ’ 
Centenary (1829-1904) By Mrs Isaac Roberts 
(nee Dorothea Klumpke) Pp 44-i-6l plates 
(London Wheldon and Wesley, Ltd , n d ) 
425 net 

I N the Philosophical Transactions, 1811, Herschel 
gave a list of fifty-two regions m the sky which 
he described as showing “ extensive diffuse nebu- 
losity ” Little attention w^ould appear to have 
been given to the matter at the time, and it was 
not until 1862, wLen Auivers reprinted the list, 
that we find further mention of the fields in ques- 
tion. Thirty years later, Barnard reprinted the 
list m Knowledge, but again no observations are 
recorded 

It was to determine the presence and extent of 
the nebulosity observed by Herschel that, in 1903, 
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Isaac Roberts undertook a systematic examination 
of the fifty-two fields Roberts pbotographed eacb 
field simultaneously with his 20-mch reflector and 
with a 5 -inch Cooke lens The result of this survey 
was given in a paper which appeared in the Monthly 
Notices, E A. 8 , vol. 63 In this, Isaac Roberts 
reported that in four of the regions only had liis 
photographs confirmed Hersohel’s observations. 
In the other forty-eight regions no trace of nebu- 
losity was shown on his plates In recording this 
he was reporting the result of a survey taken on a 
definitely determined plan laid down beforehand 
The exposure time given to both series of photo- 
graphs was ninety minutes, this being considered 
sufficient to show any nebulosity likely to have 
been seen by Herschel It was pointed out at the 
time that both Max Wolf and Barnard had photo- 
graphed nebulosities in some of these forty-eight 
areas There the matter rested for a while, until, 
in 1926-27, Father Hagen published the results of 
his visual survey, in which he confirmed Herschel’s 
observations 

As a tribute to the memory of her husband, 
Mrs Isaac Roberts now publishes an atlas of the 
fifty-two regions, consisting of sixty plates, repro- 
duced from the original negatives taken by him in 
the course of his survey The atlas is remarkable 
for the care which has evidently been taken to 
ensure a faithful copy of the original plates As 
photomechanical reproductions of astronomical 
photographs they are amongst the finest we have 
seen The atlas, as a whole, is very tastefully got 
up, and it is an easy matter to make identifications 
on the plates, full particulars being given on each 
sheet The plates are reproductions in ‘ negative,’ 
the stars appearing as dots on a white ground , 
imdoubtedly the best way of reproduction To 
those interested, this atlas should prove to be one 
of the greatest value The plates have been repro- 
duced on an enlarged scale of 10 mm =6 3' for 
reflector plates and 10 mm =32' in the case of the 
5-mch lens photographs. 

The text which accompanies the atlas contains 
a short account of Herschel’s observations of the 
fields, followed by Isaac Roberts’ report on the 
result of his photographic survey. A very full 
and complete description of the charts, accompanied 
by tables, is also given There is also a chart 
showing the distribution of the fifty-two areas, 
which are somewhat scattered over the northern 
hemisphere and extend to 100° N.P D In a pre- 
lace, Father Hagen, Director of the Vatican Obser- 
vatory, gives a historical account of the observa- 
tions of these regions of the sky hitherto made 
Ho 3101, Vol. 123] 


In publishing this series of plates, Mrs. Isaac 
Roberts could not have chosen a more fitting 
manner of paying tribute to the memory of one 
who was a pioneer in astronomical photography, 
and whose work in this direction gained for him 
the well-merited reward of the gold medal of the 
Royal Astronomical Society The plates now 
reproduced are further evidence of the skill and 
devotion with which he applied himself to his task. 

Ho doubt many will be glad to know that copies 
of the atlas may be purchased 

Our Bookshelf. 

Ice Cream a Textbook for Student and Manu- 

facturer By Prof G D Turnbow and L A. 
Raifetto Pp. ix+407. (Hew York. John 
Wiley and Sons, Inc , London : Chapman and 
Hall, Ltd , 1928 ) 205 net 

The making of ice cream has become an important 
branch of the dairy industry in the United States, 
and the above volume has been written to serve as 
a text-book for students — instruction in ice cream 
manufacture is now given in thirty of the State 
colleges in America — and a reference book for those 
engaged in the trade 

The material in the book is well arranged. First 
a historical introduction, then, after a discussion 
of the food value of ice cream, three chapters are 
given to recipes used in making the many different 
kinds of ice cream which are mentioned, some of 
them of an elaborate nature The use of fresh 
fruit and fruit juices plays an important part m 
these recipes In another chapter the basic 
materials of ice cream — milk, cream, butter, sugar, 
gelatine, and eggs — are dealt with, and a number of 
formulae by which the proportions of the ingredients 
for any mixture may be calculated are given. 
Mixing IS followed by pasteurisation and after this 
operation the mixture is homogenised, to break up 
the fat globules and increase the dispersion of the 
fat , then comes the freezing of the mixture Com- 
phcated machinery is required for the last two 
operations, and a good account of it is furnished. 
An important chapter is the one deahng with the 
various engineering questions connected with 
the runmng of a modern ice cream plant As 
dairy products are the main raw material, methods 
for their analysis are given, as are also methods of 
bacterial analysis 

Although the manufacture of ice cream in Great 
Britain in no way approximates to the industry in 
the United States, there are no doubt many 
to whom this book will appeal, and to them it 
can be strongly recommended Perhaps in time — 
and a start has already been made — ice cream will 
become as popular in England as in America ; 
it IS clear that an increase in consumption will be 
to the benefit of the dairy industry. Already there 
IS a demand on a small scale for instruction m ice- 
cream making, and two at least of our dairy 
institutes have taken up the subject 
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Dielectnc Phenomena 2 : Electrical Discharges in 
Liquids. By S. Whitehead Edited with a 
Preface by E. B Wedmore (Published for the 
British Electrical and Allied Industries Ee- 
search Association, being Eeference L/T 30.) 
Pp. 137 (London . Ernest Benn, Ltd , 1928 ) 
125 M net. 

In the first volume of this treatise, Mr, Whitehead 
discussed electrical discharges in gases So long 
ago as 1905, A. Bussell pointed out {Proc. Phys. 
8oc., vol 20, p 49) that the maximum stress at 
which a spark ensued between spherical electrodes 
immersed in a gas was constant within certain 
hmits In 1910 the same physicist pointed out 
{idem, vol 23, p. 86) that an algebraical expression 
of the form A a, where A and B are constants 
and a is the radius of either of two cyhndncal 
electrodes, could be used to predict the stress at 
which ionisation begins in air 

Since then, an immense amount of research to 
discover new laws and to show how the results 
could be apphed to testing commercial materials 
has been done. When the electrodes are in a 
liquid and the voltage is raised sufficiently, an 
unstable rise in the small conduction current takes 
place at a definite voltage This may discharge 
the electrodes or may result in the formation of an 
arc This phenomenon the author terms ‘ spark- 
over m liquids.’ Previous to its occurrence, 
transient flashes sometimes pass between the elec- 
trodes, or streamers may spread out into the gap 
In rare cases a glow may be observed previous to 
the sparkover, somewhat similar to the corona we 
see in air In most oases the electric strength of a 
hquid depends on the impurities in the hquid, and 
hence a distinction has to be made between the 
electric strength of the pure liquid and the liquid 
in the commercial state The author states that 
theories put forward to explain the variation in 
the electric strength of liquids generally discuss 
merely the behaviour of the impurities . It appears 
that to get formulae for the electric strength in 
these cases both the effective and the maximum 
potential difference have to be taken into 
account. 

Organic Syntheses an Annual Publication of Satis- 
factory Methods for the Preparation of Organic 
Chemicals. Boger Adams, Editor-in- Chief Vol. 
8 Pp vin-141. (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1928.) 105 net 

The editors direct attention to two distinct pro- 
cesses for making both /5-chloropropionic acid 
(from acrolein or trimethylene chlorohydrm) and 
tnmethylacetic acid (from tert -butyl chloride or 
pmacolone) One of the most interesting of the 
preparations included in the volume is that of 
^-arabinose from mesquite gum This material, 
which is collected by the natives in the south- 
western United States and northern Mexico is 
stated to furnish from 36 to 46 per cent of ’its 
weight of crude /-arabinose, and a yield of 25 4 per 
cent of the purified sugar is mentioned in the 
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preparation described The raw material is said 
to be abundant, the process is simple, and the 
yields are comparatively high. A detailed descrip- 
tion of Prof Boger Adams’s apparatus for the 
catalytic hydrogenation of organic compounds is 
another feature of this volume which merits par- 
ticular mention, for a working account of a really 
dependable apparatus of this type has long been 
needed Prof Adams’s hydrogenator is simple in 
construction, and the reviewer gladly avails himself 
of this opportunity of testifying to its effective 
workmg m actual laboratory practice J B 

Fluorescenz und Phosphorescenz im Lichte der 
neueren Atomtheorie Von Peter Pringsheim 
(Struktur der Materie in Einzeldarstellungen, 
herausgegeben von M. Born und J Eranck, 
Band 6 ) Dritte Auflage. Pp vii -h 357 (Berlin . 
Julius Springer, 1928.) 24 gold marks 

The first edition of Prof Pringsheim ’s book 
appeared in 1921, and it consisted of just over two 
hundred pages The preface to the third edition 
is dated Christmas 1927, and this edition consists 
of more than three hundred and fifty pages Yet 
it is clear that the author must have used con- 
siderable restraint in order to keep the new edition 
within these bounds, when we remember the large 
amount of important work which has been pub- 
lished during the interval between 1921 and 1927. 
Eor example, we have the important work of Cano 
and his collaborators on the phenomena produced 
by collisions of the second kind, and researches, 
such as those of Wood and Ellett, on the polar- 
isation of resonance radiation 
Prof Pringsheim carefully describes all these 
new advances, and his book is a very useful guide 
to the whole subject of fluorescence and phos- 
phorescence The subject is a very large one, 
which IS continually growing at a rapid rate, and 
it is interesting to remember that the recent work 
on the newly discovered Baman effect must already 
have provided sufficient material to encourage 
Prof Pringsheim to look forward to the appearance 
of a fourth edition of his book. 

Manuel de photographic Par H Vial (Biblio- 

theque prof essionnelle) Pp. viii + 276 ( Parih 

J.-B. Baillime et fils, 1928 ) 16 francs 

The pages are not very large, nor are they ex- 
ceedmgly numerous, but M Vial has justified the 
title of ^'Manual of Photography ” by giving the 
essence of each subject described, and avoiding such 
matter as belongs more properly to trade lists and 
circulars. The treatment is quite modern, includ- 
ing desensitising, sensitometry, enlarging, bromoil, 
ozobrome, photography of coloured objects, photo- 
graphy in colours (autochrome), and "stereoscopic 
work. The subject is divided into four parts . 

(1) General and introductory, including elementary 
optics, objectives, perspective, and apparatus", 

(2) the negative , (3) the print ; and (4) sundry 
matters mentioned above, and the use of artificial 
hght. The illustrations are all helpful and nearlv 
all are original, and the practical directions are 
sufficient in the more important sections. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

The Cameroon Gorilla. 

In Nature of Dec 24, 1927, Sir Arthur Keith dis- 
cussed a collection of gorilla skulls which I made in the 
Mamfe district of the Cameroon. German authorities 
had long separated this western race from the better- 
known Congo gorilla and had given the Cameroon 
goiilla the title of Gorilla gorilla diehli Yet no skin 
of this new species has yet been described, and so great 
an authority as the director of the Berlin Zoological 
Museum has even doubted if the species still exists 
Two skins have recently come into my possession 
from the heart of the Mamfe area, one of which is a 
mature female, while the other is alleged to be her 
offspring and is a female of two or three years In 
each case the skull was tied to the skin 

The coat of the infant is entirely black except foi a 
patch of brown hair between the ears stretching five 
inches back from the forehead There are, however, a 
few sparse white hairs on the back, but not enough to 
render it in any sense grey It differs from the 
chimpanzee of the same age in this neighbourhood, in 
that the hair is shorter and coarser. The older female, 
which IS probably the mother, has a coat which is quite 
black on the flanks and belly, but quite grey on the 
back except for a patch of brown six inches long above 
the forehead 

The hirsute appearance is, therefore, in no respect 
different from the gorilla of the XJbangie district of 
the Congo, several fresh specimens of which I was 
privileged to see last year m Major Powell Cotton’s 
magnificent collection. Nor is there any single 
feature of the skull which is peculiar to this new 
species 

It is, therefoie, open to question whether it is proper 
to erect a new species or even subspecies on such 
slender grounds, since such differences as can be shown 
to exist may well be racial 

The really striking differences between the Cameroon 
gorilla and his fellow at the eastern extremity of the 
gorilla belt are those of habit and behaviour For 
whereas Carl Akeley and others have described the 
eastern gorilla as timid and retiring, the Mamfe gorilla 
is excessively ferocious and neither timid nor shy 
Alone among wild animals with which I am acquainted, 
the adult male gorilla will always attack man on sight 
This profound alteration m his behaviour as he 
approaches the western limits of his range might 
perhaps justify the creation of a new subspecies which 
could not be justified on anatomical grounds alone 
Akeley’ s gorilla differed in anothei important 
respect from his western prototype, in that he always 
slept with his female belongings in trees. So far as I 
am aware, and I have slept among them several times, 
and as lately as last week, this is never the case with 
the Cameroon gorilla, among whom the great male will 
invariably make his bed on the ground at the base of 
the tree in full view of his females and offspring in 
their tree beds 

This observation of mine has been held to be original 
and scarcely authentic, but on reference to the litera- 
ture on the subject I find that H. von Koppenfels 
more than fifty years ago made the same observation 
in reference to gorilla inhabiting the country that lies 
between the mouth of the Mum River and that of the 
Congo. 

No. 3101, VoL. 123] 


The point I am anxious to emphasise is this * that 
if wide differences in habits and behaviour can give 
grounds for the creation of a separate species, then the 
Cameroon gorilla may fairly claim that distinction. 
If, however, a new species must show some definite 
and constant physical variation either in the bones or 
the hirsute appearance, it is impossible to separate the 
most easterly gorilla, that from Kivu, from those I have 
studied in the extreme west in the Cameroon and 
Nigeria Such differences as exist are racial and not 
specific N A Dyce Sharp. 

Ogoja, Nigeria, 

Jan 21. 


Line Absorption Spectra in Solids at Low Tempera- 
tures m the Visible and Ultra-violet Regions of 
the Spectrum. 


From extrapolation of X-ray data, it is known that 
the electrons in the N-^ (and Nf) shell of the ions of the 
rare earths possess less energy than those in the 0 
shells Expressed m terms of the Bohr-Stoner scheme, 
the electrons in the shell are held less tightly 
than those of the Sj or Sg, etc , shells. According 
to that scheme the electrons aie arranged in the 
following mannei 


Atomic Number of Symbol 
the Neutral Atom ot Ion 

57 La++-f- 

58 Ce'+^- 

59 Pr++- 

71 LuH + 


closed shells 0 2 

1 
2 

14 


The proof that the 4^ shell is gradually filled in this 
way was completely established by Hund {Zeit fur 
Physik, 33, p. 855, 1926) By assuming the above 
arrangement and the presence of normal multiplet 
coupling between the orbital and spin moments of the 
electrons, he calculated the character of the most 
stable energy level for each ion and its corresponding 
magnetic moment just as if the ion weie in the gaseous 
state. His results were in beautiful accord with the 
magnetic data on the solids and on their solutions — 
with but two exceptions 

Similar calculations for the ions of the iron group 
failed of agreement as might have been expected, since 
chromic ion, for example, in solution, is the molecular 
ion Cr(H 20 ) 6 ‘^"'"*' due to the water of co-ordination and 
not the atomic ion Cr+++ {Jour Amer. Chem Soc , 49, 
p 2456, 1927) 

Such extraordinary immunity from external coup- 
ling as IS exhibited by the ions of the rare earths in 
their magnetic behaviour suggested that their absorp- 
tion spectra might resemble the line spectra of ions 
in the gaseous state The basic electronic level in each 
case would be, then, the one confirmed by Hund from 
its magnetic moment. 

X-ray data lead to the conclusion that the energy 
necessary to remove a 4^ electron completely from its 
ion is probably within the range of a quartz spectro- 
graph Indeed, most of the salts are coloured, so that 
the energies required for electronic activation may be 
measured through glass We used a large quartz 
spectrograph from Hilger and a three-prism ‘ IJviol ’ 
glass spectrograph from Steinheil 

Of previous investigations which concern us here, 
those of Becquerel alone in 1906, in collaboration with 
Kamerlingh Onnes in 1908, and finally with Kamer- 
hngh Onnes and de Haas in 1925, are the most import- 
ant. (See the remarkable summary by J Becquerel in 
“ Gedenkboek aan H. Kamerlingh Onnes,” 1922, p, 
288 . ) They studied the absorption spectra of minerals 
principally, which contained mixtures of rare earth 
salts, and found that upon lowering the temperature 
the narrow bands appearing at room temperature 
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became much narrower, and in some instances at- 
tained a sharpness comparable with the line spectra of 
gases However, they made no recorded attempt to 
identify their spectra or to evaluate them. Their 
measurements were limited on the short wave-length 
side of the spectrum by the glass (Dewar tubes) which 
enclosed their crystals 

We have begun a systematic study of the absorption 
spectra of the individual rare earths from room tem- 
perature to that of liquid hydrogen, both in the visible 
and in the ultra-violet At present we wish to report 
the general features of the spectra already obtained, 
those of gadolinium, samarium, and erbium 

Gadolinium. — The uniaxial crystal of GdClg GHgO 
was made from Gd 2 (S 04 ) 3 . SHgO of atomic weight 
purity prepared under the direction of Prof B. S. 
Hopkins of the University of Illinois, to whom we 
are extremely grateful The spectra were practically 
identical with that obtained from a crystal fiom 
another source The spectrum consisted of about sixty 
lines similar in sharpness even at loom temperature 
to the emission lines of iron which were used for com- 
parison. At room temperature the entire spectrum 
was m the ultra-violet extending to about 2350 A 
Upon lowering the temperature new faint lines 
appeared in the visible, and most of the old lines 
shifted slightly toward the red There was but little 
change in the spectrum between the temperature of 
liquid air and that of liquid hydrogen 
The substitution of bromide for chloride did not 
affect the general appearance of the spectrum, but it 
separated the components of the multiplets a little, 
displacing some components toward the short and 
some toward the long wave-lengths 
Prom the magnetic moment of gadolinium ion we 
know that the level lowest in energy is an term, and 
by the Hund theory the other basic levels belong to 
systems of lower and even multiplicity Groups of 
lines allow themselves easily to be arranged as multi - 
plots in energy diagi*ams. Many of the closely spaced 
lines appear to have originated by the splitting-up of 
a ‘ normal ’ energy level because of the influence of 
the electrostatic fields of the neighbours of the 
gadolinium ions, principally by the water molecules 
We are led to this conclusion by the small change 
induced by the bromide ion The fact that it displaces 
the lines in particular groups both toward the short 
and toward the long wave-length regions practically 
decides that the Stark levels are shifted above and 
below the ‘ original undisplaced ’ energy level 

Samahiitm. — SmCl 3 BHgO was prepared from a 
salt of samarium of unusual purity kindly furnished 
us by the late Prof C James, of New Hampshire 
College At room temperature its spectrum consisted 
of dimise lines and bands mostly m the region between 
3000 A. and 5000 A Upon lowering the temperature 
the lines sharpened and the bands became narrower. 
At the temperature of liquid hydrogen the lines were 
exceedingly fine, and the uneven intensity of the few 
remaining bands suggested a complete resolution into 
lines if the temperature were furthei reduced At 
the low temperatures some lines disappeared and new 
lines, all extremely sharp, made their appearance 
The appearance of a new spectrum and its increasing 
prominence, at the lower temperatures, confirmed the 
expectations derived from magnetic measurements 
about to be published by one of us. They show that 
samarium ion m the solid state is a mixture of elec- 
tronic isomers. A considerable proportion of the 
samarium ion (the ratio varying with the temperature) 
IS present in each of two distinct electronic levels 
differing very little in energy 
The spectrum which disappears as the temperature 
IS lowered is due to the thermally excited state, and the 
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new sharp lines which become more intense as the 
temperature is reduced reveal the presence of the ion 
that IS more stable at the lowest temperatures 

Ebbium — ErClg . OHgO was recrystallised several 
times from an erbium salt marked puie by the 
Welsbach Company Its spectrum at room tempera- 
ture consisted of very diffuse bands, but at the tem- 
perature of liquid air, and especially at that of liquid 
hydrogen, the bands became resolved into lines of 
extraordinary sharpness These lines clusteied in 
groups, and the latter were separated by rathei large 
intervals The structuie of the groups did not suggest 
band spectra of gaseous molecules, but rather the 
multiplets of gaseous atoms under the influence of 
external fields Veiy few lines were found below 
3000 A 

We are extending this woik to include the other 
rare earths and aie studying especially the influence 
of other negative ions and of water of crystallisation 
on the various spectra This work promises quanti- 
tative information concerning such influences of far 
gi eater sensitivity and aecuiacy than can possibly 
be obtained by the use of the double X-iay spectio- 
meter with which many similai investigations aie 
being undertaken S Freed 

F. H Speddino 

Department of Chemistry, 

University of California, 

Berkeley, California. 

Knock Ratings of Pure Hydrocarbons 
Messrs Birch and Stansfield have been good 
enough to send us a copy of their letter in re]3l,\ to our 
commumcation which appeared in Nature of Feb 23. 
Our remarks on the knock rating of pseudo -cumene 
are taken from the Aeronautical Research Committee 
Report and Memorandum No. 1013 (1925), in vlucli it 
IS stated that the addition of 5 per cent by volume of 
this hydrocarbon to a common No 1 petrol loweis the 
H.U C.R. of the latter to the extent of 0 4 per cent, 
whereas the addition of the same amount of benzene 
raises the H U.C.R by 1 0 per cent 

With regard to the figures quoted by Mr Birch and 
Mr Stansfield for trimethyl-ethylene and diam\len6 
which do not agree with our own, it vill be observed 
that our figures refer to concentrations by volume, 
whereas theirs refer to concentrations by weight. 
Therefore, the two sets of figures do not" allov of 
strict comparison, because relations between con- 
centration and anti-knock value are often not linear 
and because of the comparatively large diftcrencf* in 
the specific gravities of the two hydrocarbons con- 
cerned. 

The observation that an acid refined unsaturated 
spirit has a lower anti-knock value than the original is 
readily explained by the fact that quantitatn^e con- 
version of olefines to polymers is never attained in 
ordmary refining practice. Especially is this the ease 
with the butylenes, amylenes, and hexenes, the hydro- 
carbons in question , in fact these substance's are 
largely removed by the acid in the form ot sulphuric 
esters Many references have been made of late m 
the American scientific press to the relative merits of 
the various methods of anti-knock engine testing 
commonly used, and it has often been observed that 
exact correlation of the results obtained by difterent 
methods is frequently difficult to obtain (Edgar, 
J Soc. AuL Eng., 22, 1, 41 , 1928 : MacCoull, Oil and 
Gas J ., May 10, 1928, p 208). Edgar has pointed out 
that the apparent discrepancies are probably due to 
the different fuel-air ratios employed. It" will be 
apparent that the addition of 20 per cent of such 
a volatile substance as trimethyl-ethylene (B.P. 
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38*42° C ) will raise the volatihty of any spirit in which 
it IS dissolved to a quite appreciable extent, and, 
because of this, the strength of the explosive mixture 
reaching the engine cylinder will be considerably 
altered unless precautions are taken to prevent this or 
unless the air -fuel ratio is standardised in some way. 

It IS highly probable that the difference between our 
figures for tnmethyl -ethylene and diamylene and those 
quoted by Mr Birch and Mr Stansfield is due to such 
an effect. Suffice it to say that in our determinations 
with the Delco testing unit fitted with the Midgley and 
Boyd bouncing pm the technique adopted was the 
same as that used by the Anglo-American Oil Co and 
its associated American interests, and embodied the 
important recommendations on mixture strength 
recently made by Campbell, Lovell, and Boyd {J I E.C 
20, 1045 , 1928) The samples of trimethylene and 
diamylene we used for the engine tests possessed the 
following properties, which show good agreement with 
those recorded in the literature. 

Diamylene. B.P. 150-156° C. 

20 ° 

D.^*8112. 

Trimethyl-ethylene. B P 38*3-38*5° C. 

1 5 ° 

D ^*6669. 

1 3910 

We agree with the necessity of ensuimg that all 
hydrocarbons are free from peroxides before conduct- 
ing engine tests owing to their extreme action in 
promoting detonation (Callendar, Engineering, pp 
147, 182, 210 , 1927 , Mardles., J.C S , p. 872 , April 
1928.) 

We are very interested in the observations of Mr. 
Birch and Mr Stansfield on the auto -oxidation of 
oyclohexene We have observed that cyclohexene 
possesses a greater affimty for gaseous oxygen than the 
straight chain olefines (cf. Stephens, J A.C S , 50, 
568 , 1928) , nevertheless pentene-2 and trimethyl- 
ethylene as well as cyclohexene both decolorise 
mdigo solution and liberate iodine from aqueous 
hydriodic acid and feebly acidified potassium iodide 
after exposure to ordinary light and air for a few days 
Refluxing the hydrocarbons over sodium for some 
hours destroyed this action, but products of auto- 
oxidation were again detected after a short exposure 
to ultra-violet light Oxidation products such as 
peroxides and aldehydes have been detected in a 
cracked spirit long before any formation of gum or any 
discoloration has been apparent. 

We have also observed that the two olefines di- 
isobutylene and diamylene react with gaseous oxygen 
under the action of light much more slowly than do the 
simple olefines such as the pentenes, while pseudo - 
cumene and m-xylene, aromatic hydrocarbons which 
have not the anti -knock properties of toluene, suffer 
auto -oxidation very quickly. It therefore appears 
that in the olefine series, and perhaps in the aromatic 
series also, ease of oxidation is intimately connected 
with anti-knock action , and in this connexion the 
phenomenon of auto -oxidation is especially interesting, 
having in mind the results of experiments recorded by 
Callendar (loc cit ). This investigator has shown that 
peroxides and aldehydes are products of incipient 
oxidation during the compression stroke of an internal 
combustion engine, and that the extent of such oxida- 
tion IS an important factor in the knock rating of any 
fuel. Messrs. Birch and Stansfield’s views about the 
compactness of the molecule among isomerides on 
knock-rating are clearly complicated by their remarks 
on the behaviour of certain members of the aromatic 
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senes We feel that insufficient work on this subject 
has yet been published upon which to base such a 
generalisation which will apply to hydrocarbons of 
all types. A W. Nash 

Donald A. Howes. 

Dept of Oil Engineering and Refining, 

The University of Birmingham. 


The Boundary of the Solar Chromosphere. 

In connexion with the theoretical side of the ques- 
tion discussed by Mr R W. Gurney (Nature, Eeb. 
16, p. 240) and further by Prof, F J M. Stratton and 
Mr, C, R Davidson (Nature, Mar 2, p 318) the 
following points may be of interest 

In a paper shortly to appear {Monthly Notices, 
Boy. Astr Soc., March) I have tried to interpret the 
recent published measurements of the hydrogen 
chromosphere. At present it is only possible to give 
orders of magmtude. However, putting together the 
observations of Davidson and Stratton {Mem. Boy. 
Asti Soc., 64, 105 , 1927) and Davidson, Minnaert, 
Ornstein, and Stratton {Monthly Notices, Boy. Astr. 
Soc, 88, 536; 1928), on the Balmer series and 

associated continuous spectrum, with those of Panne- 
koek and Minnaeit {Verh d Kon Ahad. Amsterdam, 
13, No 5 , 1928) on the absolute intensity of the Hy 
line, one concludes that at the base of the chromo- 
sphere there are about 2*2 y 10^® ionised atoms of 
hydrogen and about 6200 atoms in the Balmer state, 
per cm ® (Stress is not to be laid on the precise 
number 2*2, which is only an estimate of the order 
so far as it can be derived from the present state of 
observation and theory ) Now, were there thermo- 
dynamic equilibrium, these two numbers would be 
characteristic of lomsation at almost exactly 5000° K, 

The chromosphere is not in thermodynamic eqm- 
librium, but I give reasons (loc cit and Proc Camh. 
Phil Soc , 24, 506 , 1928) which I believe show that 
the various properties, atomic motion, distribution 
among stationary states, degree of ionisation, all 
define temperature parameters of the same order, 
say, to give rather wide limits, 4000° to 6000°, which 
is also the order of the temperature of the incident 
solar radiation This agrees with the above numbers. 

I venture to suggest that these considerations 
explain why chromospheric Ca+ at the low pressures 
given by Prof. Milne’s theory is not largely ionised 
to Ca"^. Milne explains it by the removal by gravity 
of the Ca''"^ ions as soon as they are formed , but I 
believe it is due to the fact that the large excess of 
hydrogen ions and electrons gives the Ca++ ion a 
vastly increased chance of recapturing an electron. 
I find that if the Ca+ were m equilibrium at 5000° 
with these 2*2 x 10^® free electrons per cm.® it would 
be only 4*7 per cent ionised, and I conclude that the 
order of lomsation must be the same in actual chromo- 
spheric conditions. 

So long, therefore, as the hydrogen provides enough 
electrons to keep the ionisation of the Ca"^ fairly low, 
I conclude the type of equilibrium of the calcium 
IS that given by Milne’s theory. But as we ascend 
in the chromosphere and the number of electrons 
decreases we expect a departm*e from this tjqie to set 
in until, at sufficient heights, the increased lomsation 
prevents it holding any longer. The radiation pressure 
on the calcium presumably then becomes negligible 

These considerations support Mr. Gurney’s view 
that there must be a sharper upper boundary to the 
calcium atmosphere than former theory predicted. 
They show, however, that lomsation, and not, as he 
tentatively suggests, the ‘ coefficient of partial sup- 
port,’ IS probably the determimng factor. 

Unfortunately, one cannot discuss the height of the 
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Ca’*' layer, since one does not yet know the density law 
of the ionised hydrogen. Pannekoek and Minnaert’s 
work indicates it only so far as 3000 km. approximately, 
and precludes extrapolation by suggesting that their 
empirical law for H-y ceases to be valid at that height. 

This work, too, it may be mentioned, gives a fairly 
rapid falling off of the hydrogen line intensities with 
increasing height in agreement with Mr. G-urney. 

I attempt a discussion of the equilibrium of the 
hydrogen in my paper, but reach no positive con- 
clusion. W. H McCrea. 

Gottingen, Mar. 5. 

Insects Flying to Ships. 

All those who have travelled about the world in 
recent years must have noticed the insects which fly to 
ships at anchor, attracted by the bright electric lights. 
Some years ago I secured a most interesting series (in- 
cluding a new species of moth) off the coasts of Chile and 
Peru, and in many other places have made collections 
where I could not go ashore The most remarkable 
occasion of this sort was perhaps at Diamond Harbour, 
on the Hooghly River, near Calcutta, in December 
1927. Going up, we waited some time, and again 
going down (on the way to Rangoon) The latter delay 
was caused by a railway accident in France, which pre- 
vented the through mails from arriving in time, so we 
had to wait until they were brought out in a tender 
some time in the nighh Thus the deplorable accident 
brought good fortune to an entomologist travelling in 
India — a curious example of the interdependence of 
things Diamond Harbour is not really a harbour, but 
merely a station on the river where ships anchor to 
await favourable conditions, with the shore distant 
perhaps half a mile. 

The insects which came on board at Diamond 
Harbour were of various orders, but I will now only 
enumerate the remarkable series of Carabidse or 
ground beetles, and a few beetles of other families, all 
identified for me through the kindness of the Imperial 
Bureau of Entomology. The Carabidse were deter- 
mined by Mr. H. E. Andrewes, the well-known author- 
ity on this group. 

CARABIDiE 

Oasno^dea cyanocephala Fb. 

*Chvina tranquehanca Bon. 

*Tachys impressipenms Mots. 

Tachys umstriatus Putz. 

Apotomus hirsutus Bates. 

*Oodes westermanm Laf. 

*Diplochetla %mpressa Fb. 

*Diplocheila pohta Fb 

L%odaphus hirmanus Bates. 

*Anoplogemus microgonus Bates. 

Anoplogemus new species. 

*Stenolophiis smaragdulus var. qmnquepTLStulatus 
Wied. 

Andrewes has just published a long list of the Cara- 
bidse of Ceylon, which includes, of the above list, those 
marked by an asterisk. Will some of the others pres- 
ently reach there on ship-board, and is it possible that 
some already noted m both lists were carried to one or 
the other place on ships ’ Three of the above genera 
are at present apparently absent from Ceylon 

Some other beetles represented at Diamond Harbour 
were • 

Cicindelidse : Cicindela sexpunctata Fb. 

Staphylimdse : PcBderu$ juscipes Curtis ; Philonthus 
qmsqmharius var inqmnatus Steph. 

Mycetophagidse : Lttargus var^us Grouv. 

Donaciidse : Donacia delesserU Guer. 

Halticidae : Ghcetocnema conc^nmpenms Baly. 

Hispidse . Hispa arrmgera 01. 
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It is a remarkable fact that both the species of 
Staphyhmdse cited also occur in Britain, and Pcederua 
jusGvpes also flew on to the ship when we were anchored 
ofl Sourabaya, Java, on Mar. 7. Who can doubt that 
these have been spread by shipping ’ 

We have in recent years heard a great deal about the 
spread of insects by automobiles, but perhaps we have 
not always appreciated the impoitant part which must 
be played by ships, now that the vessels are so large, 
and carry so many electric lights I suggest that 
travellers, even if not entomologists, might frequently 
do a good service by collecting the insects coming on 
board ; especially the beetles, which need only to be 
put in a small bottle of alcohol A more ambitious 
but interesting project would be to take out a small 
vessel with a bright light and determine j ust how far 
from the shore insects of different kinds can be 
attracted T D A. Cockerell. 

University of Colorado, 

Boulder, Jan. 29. 


Fine Structure Absorption Edges in Metals. 

It is well known from the experiments of Lmdh 
and others that when pure metals are examined, in 
general no fine structure edges (as distinguished from 
the secondary absorption edges) are observed If, 
as is generally believed after Kossel, the fine sti uctiire 
edges originate in the removal of the electron from the 
K shell to the various optical levels in the atom m 
question, it is difficult to understand why these edges 
should be absent in them The non-appearance of 
the fine structure edges when metallic plates or 
metallic crystals (in the form of powdeis) are used 
as absorption screens can be explained on the 
hypothesis of the existence of free electrons in metals. 
The primary absorption edge originates from the 
removal of an electron from one stationary orbit 
inside the atom to another optical orbit, both these 
orbits possessing definite energy value 

In metallic plates the outermost electron or 
electrons may be supposed to be free, and as sucli the 
optical levels of definite energy values, as aie usually 
observed m the vapours of these metals, can have 
no real existence The removal of an election by 
the absorption of radiation from the K shell to the 
periphery of the atom simply sets the electron free 
from the atom, and unless the toimer has sufficient 
eneigy it will be confined to the metal itself. The 
extra energy necessary to take the electron out of 
the metal depends on the natuie of the material 
and the crystal lattice, and is generally of the older 
of 4-5 volts Thus not only the fine structure accoi ding 
to Kossel will be absent in metals, but also the most 
intense position of the white absorption will be 
confined to a range (of about 4-5 volts) smaller than 
the ionisation potential of the atom in question. 

This statement is supported by the works of Fricke 
(aluminium and magnesium), Lmdh (potassium, 
titanium, vanadium, chromium, manganese, and iron), 
and Chamberlain (titanium, vanadium, and chromium) 
in metals Though we may not have fine structure 
edges of metal as predicted by Kossel, wdnch should 
appear only m vapours of these elements, one can 
surely expect secondary absorption edges of these 
metals caused by the multiple absorption of the 
incident radiation by two or more electrons occupying 
different energy levels of the atom under consideration 
(see Ray, Nature, Nov 17, 1928, p. 771 , Lindsay 
and Yoorhees, Plri%l Mag.^ November 1928). 

In vanadium metal, Lmdh has observed a secondary 
absorption edge with a separation of 8 7 volts from 
the primary. Evidently this edge cannot be included 
under the category of Kossel’ s fine structure edge. 
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as the ionisation potential of vanadium is only 
6*5 volts. A rough calculation shows that this edge 
originates from the double absorption of the radiation 
by the electrons m the K and M shells, the energy value 
of the latter being of the order of 8-9 volts. 

The case of non-metals and solids from this point 
of view will be discussed separately 

B. B. Ray. 

P C. Mahanti. 

University College of Science, 

92 Upper Circular Road, 

Calcutta, Feb 7 

Origin of the Ultra-violet Beryllium Hydride 
Band Spectrum. 

The beryllium arc in a hydrogen atmosphere emits 
two band systems — one in the green region at 4800- 
5120 A., and the other one m the ultra-violet from 
X3700 and extending as far as can be reached by 
quartz optics. Very recently both band systems have 
been measured and analysed by W. W. Watson {Phys, 
Rev., 32, 600, 1928), and independently of this, M. 
Petersen {Phys. Rev., 31, 1130 , 1928) has given a short 
account of the green system Both investigators 
state that this system belongs to an electronic transi- 
tion ^ of beryllium hydride, thus apparently 
corresponding to the long set of well-known band 
systems emitted by hydrides of magnesium, calcium, 
zinc, cadmium, and mercury. The ultra-violet 
system was analysed by Watson only in the region 
\3700-2700 and thus permits no definite statements 
regarding the pure electronic transition, n' — n" = 0, 
which falls below X2700. However, as pointed out by 
Watson, the investigation of the band n' — n" = 0 is 
necessary for information regarding the origin of the 
ultra-violet system. Watson hesitates between two 
alternatives : the ultra-violet system emitted by 
beryllium hydride having a common final state with 
the green system — >■ ^S, or belonging to an lomsed 

BeH'*’ molecule, the transition being of the type 
^ ^S. ^ 

More than a year ago I was engaged upon an mvesti- 
gation of the band spectrum of beryllium oxide {Arh^v 
for Mat. etc., Bd 20 A, 1928), and in the course of work 
was led to study the spectrum of beryllium hydride. 
From this point of view I was interested in the 
two alternatives mentioned above. The ultra-violet 
system was photographed by a Hilger quartz spectro- 
graph Pi which gives the spectrum completely 
resolved down to X2200 A large number of bands 
belongmg to the final vibrational state n" = 0 [0 — 0, 
1 — >• 0, 2 — >- 0, 3 — 0, 4 — ^ 0], were measured 
and analysed. The values of their final rotational 
term differences 2AP" defimtely rule out the first 
alternative given by Watson. Both 2AF' and 
2AF" can be represented by the ordinary formula 
2iAF — 4Rj? -f SDj . 

The values so obtained are here given . 

2RV.= 14-45 - 0-3 In' , 2R"„ = 21*7 - 0*62n^' ; 

(n = J, i, . . .). 

For the green system the values obtained from the 
measurements by Watson and myself are : 

2B'„ = 20-9 - 0-65n' , 2R"„ = 20*5 - 0-55n\ 

The difierences m the final states of both systems, 
though small, are very distinct The 0-lmes 
best fit the formula : 

1^0 = 39417-1 -!- [1476-6n' - 14-9n'2 - 0*42n'3] _ 
[222h9n"-41-3n"2](n = ;i, |, . . .). 

The nuclear separation of the molecule as calculated 
from Bq" is r/= 1*31 x 10~® cm. 

From what is mentioned above I think no objections 
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can be raised to the statement that the known systems 
are emitted by two different molecules. As the only 
possible origin for the ultra-violet bands there remains 
the lomsed BeH+ molecule. This is also in agreement 
with the fact that the bands are formed by singlet 
series, the transition being of the type - ^S. 

Ernst Bengtsson. 

Physical Laboratory, 

Umversity, Upsala 


An Optical Method for Analysing Photographs of 
tt-Ray Tracks. 

Following a suggestion from Dr. A. v. Hippel, of 
the Umversity of Jena, I have tested the following 
optical method of analysing the right -angle views of 
a-ray forks. The double camera for photographing 
a-ray tracks is represented diagrammatically m Fig. 1. 



Fia 1. 

These cameras take two views simultaneously on 
separate negatives. In order to secure a full-sized 
image of the a-ray track in the plane in which it 
occurred, it is only necessary to replace the developed 
negatives in the camera and project them on the focal 
plane By adjusting and rotating a thin translucent 
screen, a position is found where no part of the com- 
posite image appears double The screen is then m 
the proper plane. This adjustment is very sensitive, 
even slight displacements of the screen from the 
correct position affecting some part of the image. 

It IS very easy to secure a permanent record of the 
projected image of the a-ray track by replacing the 
screen by a photographic plate. A photograph thus 
obtained is of course actual size and should correctly 
reproduce all angles of the track in the plane in which 
they occurred. Fig. 2 (a) shows a photograph of a 



model track which was secured as outlined above, the 
plane of the model being inclined at 30® to the hori- 
zontal when the original negatives were made. 
Fig. 2 (6) IS a direct photograph of the track itself taken 
actual size in the ordinary way. Within usual limits 
of error the two are identical. 

L. F. Curtiss 

Bureau of Standards, 

Washington, D.C. 
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Solar Diffraction Spectrum from a Single Strand 
of Cobweb. 

The following account of an unusual observation 
of the solar spectrum seems worthy of record in the 
pages of Nature : Recently, in brilliant sunshine, I 
was taking a country walk, and after walking north- 
wards for a mile or so I turned towards the sun. The 
dark shadow-side of a hedge-bank was close in front, 
and at once I saw — through my spectacles, clearly 
projected against the dark bank — a brilliant vertical 
strip of the solar spectrum. Naturally thinking this 
to be due either to scratches or dust on the glass, I 
took off my spectacles and was surprised to see a 
smgle strand of cobweb stretched horizontally across 
one lens between the two frame -attachments, not 
touching the glass On replacing the spectacles and 
raising and lowering the head through a range of 
about 70® or 80° it was easy to see the first and second 
orders of the diffraction spectrum, and part of the 
third The first order appeared, violet uppermost, 
when the head was raised, the sun being at an angle 
of about 20° or 30° above the line of direct vision 
As the head was gradually lowered the second order 
commenced as a hazy light overlapping the red end 
of the first order , then the second order blue and 
green shone out brilliant and pure ; and, on further 
lowering the head, the unusual colours produced by 
the superposition of the yellow, orange, and red of the 
second order upon the violet and blue of the third, 
appeared with remarkable beauty. 

So far, there is nothing new, for one has often seen 
diffraction spectra produced by scratches on a window 
pane, for example in a railway carnage ; but the suc- 
ceeding part of my observation is new to me • A sudden 
brief period of dead stillness allowed the stretched 
cobweb to stop vibrating in the breeze, and then 
appeared brightly and definitely (though somewhat 
out of focus, because, though myopic, my minimum 
distance of clear vision is 4 or 6 inches) the familiar 
lines of lihe solar spectrum, or rather the bright spaces 
between the lines The strip of spectrum, which had 
appeared as a rectangle about ten times as long as its 
breadth, with clean-cut edges, now appeared widened 
by irradiation at every bright space. 

Being a spectroscopist of some experience I could 
defimtely recognise the ‘ pattern,’ especially m the 
bright yellow-green and in the strongly marked 
portion of the blue , and, as the observation was 
several times carefully repeated whenever a dead- 
calm interval occurred, there can be no doubt of its 
reality. On moving the head slightly from side to 
side I found that the cobweb was evidently finer and 
more polished in certain parts, and these parts gave a 
very bright spectrum with very marked alternations 
of light and dark Walter Scutt. 

Cranford, Mansfield, 

Budleigh Salterton, Devon. 

Pollination of Species of Primula, 

Daewik (1862) showed that in some species of 
Pnmula, which are dimorphic (heterostyled), a cross 
between like forms was less fertile than that between 
the two forms In other species the heteromorphic 
and homomorphic crosses are equally fertile. 

Pnmula ohcomca is of the first type ; a short-styled 
plant crossed with another short-styled plant or a 
long-styled with a long-styled produces no seed, while 
long-styled by short-styled and the reciprocal is fully 
fertile 

The following facts suggest that the physiology of 
the relationship of male gametophyte and style is the 
key to the situation. 

Pollen of a long-styled plant will not germinate upon 
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a long style of P. ohcomca Pollen of a short-styled 
plant will germinate, but the pollen-tubes will not 
penetrate far into the stigmatic tissue of a short style. 
Pollen of either short or long-styled plants will produce 
excellent tubes in the styles of opposite type. Upon 
agar-agar and 12 per cent cane sugar medium, pollen of 
long-styled plants only germinates to the extent of 15 
per cent, while pollen from short-styled plants ger- 
minates to the extent of 75 per cent. The succeeding 
growth of pollen tubes of the two types is m accord- 
ance with the germination percentages. 

In P. sinensis, in which the homomoiphic and 
heteromorphic crosses are equally fertile, the pollen 
tubes of short and long-styled plants grow equally 
well on both types of style In media there is no 
observable difference in the behaviour of the two 
types of pollen. 

Similar work on other species is proceeding. 

F. W. Sansome, 

John Innes Horticultural Institution, 

Merton Park, London, S W.19. 


The Electronic Charge e. 

In a letter to Nature of March 2, Dr. R T. Birge 
has pointed out the difficulty of reconciling the 
experimental value of 137 2 of hcl^ire^ with Prot 
Eddington’s theoretical value of 136. He concludes 
that it IS highly improbable that any of the measure- 
ments of the three physical quantities involved could 
be so much in error The only other possibility 
seems to be that the value of t we calculate for 
practically zero field is not the value that should be 
inserted in obtaining the value of hcf%Tre^. 

It IS, of course, well known that in a ladial gi*avita- 
tional field, the value of tt is less than the ordmar,^ 
value. Unfortunately, however, if we imagine that 
owing to the gravitational attraction of an electron 
we should use a smaller value of tt m calculating 
hcj^Te^ it will only make the discrepancy between ex- 
periment and theory worse. In any event, the mass of 
an electron is so small that its effect on the value of 
TT would be completely negligible. Is it possible that 
the intense electric field near the electron could liave 
the reverse effect on the value of v, and thus bring 
the two values into agreement ? This idea may appear 
rather fantastic, but is perhaps worth some considera- 
tion. J. H. J. Poole. 

Trinity College, Dublin. 


The British Museum (Natural History). 

Many biologists will be grateful for the two weighty 
leading articles in Nature of Mar 16 and 23, on the 
BritishMuseum of Natural History and on the Museums 
of South Kensington This letter does not purpose 
to discuss the important questions therein raised nor 
the conclusions drawn, but merely to dispel a possible 
confusion, which may arise in the mind of the reader 
of the earliel* article, between editorial opinion and 
the unanimous resolution of the meeting of British 
zoologists 

At that meeting, as the article in Nature of Mar. 
16 indicates, it was shown cleaily that it is the strong 
and unammous desire of zoolo^sts that the British 
Museum of Natural History shall be independent of 
the British Museum of books and antiquities and on 
completely equal footing. 

On the desirability or otherwise of (1) changing the 
Trustees, (2) coming under a government department, 
or (3) being ruled by a council of experts, zoolomcal 
opinion was shown not to be unammous. On these 
points no resolution was passed. Geo. P. Bidder. 

Cambridge, Mar 24. 
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Co-operation in Science and Industry.^ 

By Prof J. F. Thorpe, C.B.E , F R S. ' 


T he past ten years have witnessed a wonderful 
development of organised industry and organ- 
ised science in Great Britain, and although conditions 
are still rapidly changing it is nevertheless possible 
to look forward and in some measure to determme 
the position in which we stand and the prospects 
for the future The War, although one of the 
greatest economic disasters the world has yet ex- 
perienced, gave without question a stimulus to 
discovery and production which no other event 
could have occasioned. Especially was this the 
case in the engineering and chemical industries, 
for the need of new appliances and methods, and 
the necessity for producing in large quantities and 
in the shortest possible time, caused the keenest 
intellects to be brought to bear on the problems 
at hand, and led to the discovery of new and im- 
portant processes many of which have now been 
introduced into industry 

It IS a principle conceded now even by the 
enlightened leaders of labour that the universal 
demand for a higher standard of living necessitates 
a general increase in the national productive capa- 
city, the term ‘ productive capacity ’ being used 
to mean the capacity to render available the 
potential wealth of the nation in a suitable form 
It IS chiefly to the chemical and allied industries, 
mining, metallurgy, etc , that Great Britain turns, 
because it is their peculiar function, aided by the 
engineer, to make available its mineral, vegetable, 
animal, and atmospheric wealth. Provided chem- 
ical and alhed industries are properly organised, 
they should be in a particularly strong position 
not only to increase the availability of wealth, but 
also to guide national policy in questions strongly 
affecting material prosperity The age is at hand, 
if it IS not already here, in which the changmg 
majorities of governments will no longer be able 
to determine major policies as of war, financial and 
fiscal, except in directions approved by organised 
industry Control by those who hold the keys of 
national prosperity, that is, of organised industry, 
IS one of the alternatives to class control and is not 
only a desirable but also an eminently practicable 
ideal To achieve it science and industry must 
organise so that they may become strong politically 
and financially. 

Four kinds of co-operation are essential to 
strength : (1) internal co-operation, (2) co-opera- 
tion with pure science, (3) co-operation with Gov- 
ernment, (4) co-operation with labour The last, 
that is co-operation with labour, is a human 
question rather than one of science or of policy 
dependent on science and need not be further 
discussed, especially since enlightened opinion on 
the part of employers now realises that labour 
relations are as vital to prosperity as any other 
factor 

^ From the presidential -address delivered at the annual general 
meeting of the Chemical Society on Mar 21 
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Internal Co-operation. 

Apart from more purely chemical or scientific 
factors, there are two immediate advantages to be 
gamed by the formation of big combmes, in the 
poolmg of capital and the pooling of engineering 
resources , the establishment of a balance in com- 
modities produced and in the method used for their 
production being determined mamly by chemical 
and engmeering conditions 

The standardisation of methods and the co- 
ordination of interests as regards production and 
distribution, the question of price and the preven- 
tion of over-production are problems which mainly 
concern the business organisation of industry, and 
do not directly affect the relations between in-^ 
dustry and science Yet their importance is mani-' 
fest, and in some instances, especially m connexion 
with the standardisation of methods, the help of 
the chemist is essential The need for obtaimng a 
balance in all these factors, a consummation which 
can only be reached by a poolmg of like interests, 
is obvious 

Probably the best example of the common use 
of a chemical substance by a number of different 
manufacturers is that of hydrogen, which is at the 
present time used in vast quantities for the pro- 
duction of (a) methyl alcohol, (b) liquid fuels from 
coal, (c) ammonia, to mention three of its most 
recent applications In pre-War days it was used 
in large quantities, and still is so used, for the 
hardenmg of fat Nevertheless, the three industrial 
operations mentioned also represent in a remark- 
able degree examples of progress and develop- 
ment that have taken place withm the last ten 
years 

At the present time we know nothmg of the 
reasons which determine the action of a catalyst, 
and although we have to hand a vast number of 
reactions which may be regarded as reasonable and 
likely to occur should the right conditions be dis- 
covered, the search for a catalyst is always attended 
with difficulty and often ends m disappointment. 
Prior to the original German patent for the pro- 
duction of methyl alcohol from carbon monoxide 
and hydrogen, many attempts had been made to 
realise this very simple reaction even on the 
laboratory scale. 

Other reactions readily suggest themselves, such 
as, for example, the formation of acetic acid from 
methane and carbon dioxide. As a matter of 
fact, this, and other reactions of a similar type, 
forms the subject of patent specifications, but 
whether they have been actually realised experi- 
mentally must remain an open question m the 
absence of definite evidence. Our patent system 
unfortunately lends itself admirably to the pro- 
duction of ‘ blocking ’ patents, and there is no 
subject so suitable as organic chemistry as a 
medium for such patents. 
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CO-OPEBATIOF WITH PlJEE SCIENCE. 

Training . — Chemical trade is at present in the 
midst of the most rapid expansion it has ever 
known and nowhere is the development more 
noticeable than on the research side. This is as 
it should be, for the researchers are the scouts and 
it is essential that they should be far ahead of the 
army (the workmg process) It is necessary also 
that the scouts should operate on a broad front in 
order that no channel of advance should be over- 
looked merely because it does not lie in the ex- 
pected direction. The realisation of this principle 
by the greater manufacturers has led to a strong 
demand for umversity-trained men, and the number 
of research chemists in industry in Great Britain 
has been estimated at twenty times the number 
before the War , the demand is still increasing 
The umversities have had and are havmg 
difficulty in supplying this larger number of 
adequately trained men, for they have to fulfil the 
majority if not all the demands made by chemical 
mdustry Manufacturers have come to realise that 
training should be essentially fundamental and that 
a wide knowledge of the principles of chemical 
science is a necessity The vexed question in what 
manner is this to be attained is being answered by 
the gradual adoption of at least a four years’ course, 
although the still more important one — ^that of the 
post-graduate course — ^is not yet settled, 

A long experience of university teaching has 
shown me that it is exceedmgly difficult to deter- 
mine whether any particular mdividual is more 
fitted to succeed as a process chemist or whether 
he has that pecuhar aptitude which will enable 
him to carry out effective work in the research 
laboratory Unfortunately, the positions are not 
interchangeable. A student who has shown apti- 
tude for research may, if occasion demands, make 
an excellent process chemist , indeed it often hap- 
pens that he will have to elaborate a laboratory 
method so as to place it, with the help of the 
engmeer, on the umt factory scale But it is very 
doubtful if the individual who has shown that he 
possesses no aptitude for research can be usefully 
employed m that connexion excepting under con- 
trol. The only manner in which the presence of 
the research aptitude can be discovered is by direct 
trial, and therefore it is always desirable to subject 
a student to one year’s training m research after 
graduation m order to discover if he possesses this 
characteristic 

The term ‘ research trammg ’ must be interpreted 
in its widest sense to include traming m special 
branches of chemistry related to the industries as 
well as more general traimng in the higher branches 
of chemical technology. 

Industrial Eeseart^ in Universities . — -At no far 
distant period m the past the great potentiality for 
research residmg in our umversity laboratories, 
and in the perso^el controllmg them, was not 
available for mdustrial purposes. The reasons for 
this were many. For example, industrial research 
was not regarded as of sufficiently ‘ pure ’ character 
to allow of its inclusion m the academic curriculum. 
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There was considered to be something essentially 
different between ‘ apphed ’ and ‘ pure ’ chemistry^ 
and this was emphasised in the ’eighties by the 
formation of the Society of Chemical Industry as 
a distinct body from the Chemical Society The 
Americans knew better than this. They have kept 
their chemists together as a homogeneous body,, 
and the American Chemical Society with its mem- 
bership of 17,000 represents in no uncertain manner 
the considered opimon of the whole body of chemists 
of that country. 

The fault lay mainly with the universities of 
Great Britam, which were loath to mtroduce science 
other than ‘ pure ’ into their courses of instruction 
Hence there arose the multitude of technical schools 
which were originally intended to supply the need 
for a vocational training without undue reference 
to the science upon which the trammg was based. 
The establishment of new umversities in industrial 
centres, a period of reform ushered in by the break- 
ing up of the old Federated Victoria University, 
soon produced a marked change, and research and 
instruction in the fundamental principles under- 
lying mdustiial science gradually passed into the 
hands most competent to deal with them 

Industrial research both of the fundamental kind 
as well as that which arises as the daily outcome 
of works practice should be and now is earned out 
for the most part by the firms themselves in their 
works laboratories But there are a number of 
problems, mamly of a ‘ long-sighted ’ character, 
which are intimately related to mdustry. The 
personnel on the scientific staffs of the universities 
of Great Britain are people who have throughout 
their lives specialised m some particular branch of 
research, and are therefore eminently fitted to solve 
problems m then special field This is now recog- 
nised by many leading firms who supply grants to* 
enable post-graduate research workers to investi- 
gate specific problems under the guidance of pro- 
fessors of chemistry and other directors of research 
laboratories, and in this connexion must be men- 
tioned the far-sighted policy of Imperial Chemical 
Industries, Ltd,, which gives yearly substantial 
grants to research laboratories m order to enable 
them to obtain special types of apparatus and 
appliances which it would otherwise be difficult to 
procure. 

Great advances in the development of scientific 
mdustry have been made in Great Britain smee 
the War, and every effort must be made to mam- 
tam and strengthen the causes which have led to 
this condition. From the point of view of national 
prosperity it is essential that active research centres 
should be mamtained and still further developed 
in our universities, not only to supply the scientific 
abihty to foster and improve the industries of 
our own generation, but also to pave the way 
by discoveries m science for future commercial 
prosperity. 

Team Work — During the War very valuable 
work was accomplished by means of team work, 
by which is meant the solution of some problem 
by the united efforts of a team of workers under a 
directmg head. There can be no question that this 
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method of attack is usually most effective, especi- 
ally m a works laboratory where some specific prob- 
lem may require rapid solution. Its application to 
the university laboratory is subject to the difiiculty 
that under team conditions the mtellectual stimulus 
which attaches to the individual attack on specific 
problems is sometimes lackmg, and it is in the 
highest degree desirable that this stimulus should 
be developed and mamtained. Nevertheless, it is 
always possible so to divide a major problem as to 
make each section in itself a self-contamed research 
and thus to give each investigator what is essenti- 
ally a definite subject on which he can work in his 
own way and according to his own mentality. 

Co -OPERATION WITH GOVERNMENT. 

The Government of Great Britain has already 
discovered the two most valuable ways in which 
it can co-operate to the benefit of present and 
future chemical mdustry, namely, {a) by protecting 
young and struggling industries agamst competi- 
tion from similar but established industries abroad 
and against competition arising from deflated 
foreign currency, and (6) by promotmg research in 
pure and applied chemistry by financial assistance 
Another way in which it has helped the applica- 
tion of science is by the provision of a free 
chemical advisory service in the interests of 
agriculture 

Research Associations — There can be no ques- 
tion that the value of co-operative research in in- 
dustry has been established The Department of 
Scientific and Industrial Eesearch has, therefore, 
rendered a valuable service to the industrial com- 
munity and its initial policy has been fully justified. 
Nevertheless, the time has arrived when the vary- 
ing appeal which the necessity for scientific in- 
vestigation makes to different industries has made 
itself manifest, and the Department feels that any 


further support on general lines would no longer 
be justified. It proposes, therefore, to treat each 
case on its merits. 

Research Studentships and Fellowships — The call 
for adequately trained research workers in science, 
and especially in chemistry, is increasing. It is 
therefore very disquieting to realise that the pohcy 
of the Department in connexion with the provision 
of maintenance grants for students in training 
appears to be changing. The outlook is serious, 
because it is quite impossible for the universities 
to provide funds for post-graduate training in any 
way commensurate with the present-day require- 
ments of industry, and as the average science 
student is usually drawn from a comparatively 
poor class, it is not hkely that the necessary money 
for an extended course will always be obtainable 
from parental sources 

Every director of a research school has had to 
tell some promising student who wishes to undergo 
post-graduate training and is, without question, 
likely to profit by such training, that no funds are 
available to enable him to extend his course and 
that he must, therefore, seek any minor post that 
may be open to him. The loss of such a man is a 
national loss, because his training is broken off at 
the stage where even one extra year would have 
enabled him to become a useful member of a re- 
search organisation, whereas, in the circumstances, 
he has to take up some position, probably one 
involvmg merely routme work, where the value of 
his early trainmg will be lost and his initiative 
and enthusiasm destroyed. It is therefore to be 
hoped that the dimiaution m the number of 
research grants is merely a temporary expedient 
and that it does not mdicate a reversal of a 
pohcy which has proved so fruitful during the 
past twelve years and has shown itself to be an 
essential part of research development in Great 
Britain. 


The Functions of the Human Skull ^ 
By WiLERED Trotter 


T he development of science involves the two 
processes of collecting facts and of elucidatuig 
their relations . In the early days common experience 
so abounded with unrelated facts that an alert and 
contemplative mind was an adequate equipment 
for the man of science and could readily find 
material for generalisation. Knowledge was hke an 
unexploited gold-field, in which the mere attentive 
wanderer might pick up nuggets of the metal So 
were made the earhest discoveries in mathematics, 
astronomy, and physics When the surface of the 
field no longer yielded such finds, the digger with 
his simple and homely outfit could still from easily 
accessible deposits gather with his own hand gold 
dust by the ounce and pound. This was the Golden 
Age of science , it lasted somewhere about two 
hundred years, and was nobly marked near its 
beginning by the “ Principia ” and near its end by 

^ Lecture delivered before the Anthropological Society of University 
College, London, on Jan 25. 
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the “ Origin of Species.” It was the day of the 
individual digger, of simple apparatus and the stiU 
obvious predommance of the worker’s mental 
quality over every accessory circumstance. It was 
a time in which relatively simple efforts m the 
collection of facts might have great results. Look- 
ing back at it we discern as a characteristic object 
WoUaston with his laboratory on a tea-tray, and 
as a characteristic incident Hans Christian Oersted 
noticing in 1819 the deflection of the magnetic 
needle by an electric current — an experiment it 
would not be very extravagant to call the most 
important event of the mneteenth century , or as 
not less characteristic Joseph Fraunhofer in 1814 
observing and thinking it worth while to map out 
the dark Imes in the solar spectrum — a duU-looking 
task that was, however, ultimately to yield a 
veritable measuring rod for the universe and a 
most effective probe of even its stupendous depths. 

At the present day what we may call the surface 



534 


NATURE 


[April 6 , 1929 


deposits of truth seem almost everywhere to have 
been worked over, and ours is the time of the 
thousand-yard shaft, the mile-long gallery, the 
battery of stamps, and the pennyweight yield to 
the ton. The mere collection of facts has become 
a difficult and elaborate enterprise, to which the 
solitary worker is rarely equal In almost every 
branch of science complex equipments are necessary, 
the mere use of which may need years of training 
Even gemus itself is no longer inspired by the 
falling apples and spouting kettles of the Golden 
Age , the powers of Emstein are called out by the 
quintessential zero of the Michelson-Morley experi- 
ment, or those of Bohr by the incredible vacancies 
of the atom. 

Since the merely observational half of the 
scientific act has become so formidable, it is natural 
that the other half that comes of the speculative, 
contemplative, and relating turn of mind should as 
such have sunk somewhat in general esteem. It is 
perhaps correct to say that, among scientific people, 
work of any general speculative kind is a little under 
suspicion unless it is closely associated with actual 
observation as well, and that anyone who tries to 
correlate large groups of facts is unlikely to be 
listened to with great attention unless he has been 
concerned at any rate to some extent in the collec- 
tion of the facts themselves. This attitude of the 
mind is on the whole sound and practical, but it 
should perhaps be qualified by two small reserva- 
tions In the first place, the justified predominance 
of observation may lead to a certain frigidity 
towards ideas as such, and even some risk of the 
automatic rejection of them 
In the second place, it must be remembered that 
there are still some few ‘ alluvial ’ deposits left un- 
exhausted in the gold-field of truth Here the 
observational side of scientific work may seem 
when judged by modern standards primitive and 
‘ uneconomic,’ and yet it may be capable of yielding 
appreciable finds. One such deposit is the great 
range of human behaviour, in which we all can be 
adequately skilled observers and need no more than 
the critically selective and relating turn of mind. 
Other such opportumties are apt to occur along the 
line where two fields of observation meet Medicine 
has many such lines of meeting with the sciences, 
and its contact with anthropology is one of the most 
obyious. Medical men are interested in the same 
animal as are anthropologists and have to study it 
with some intensity. 

When we study the boundary zone of two adjom- 
ing departments of knowledge, we may expect to 
find what instruction we are to get not so much in 
learmng strictly ordered and documented facts as 
in getting fresh points of view , we may hope that 
the well-established and matter-of-course fact or 
principle from one side of the hne may prove new 
and illuminating when viewed from the other side 
In such a study, then, we shall do well not to be 
too exacting in proof or too systematic in method. 
We must be willing to accept new hght where we 
can find it, and to remember the old paradox that 
in science the primary duty of ideas is to be useful 
and interesting even more than to be ‘true.’ 
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We must be ready to entertain ideas freely and 
fairly, and no less ready to discard them without 
regret, glad enough when we gain an unexpected 
glint from “ the blank face of familiar things ” It 
will be with very limited pretensions, therefore, that 
certain considerations derived from surgical ex- 
perience will be set out here Nothing could be less 
dogmatic than the spirit in which they are put 
forward or more submissive to the principle of 
the aphorism, “ Do not believe new ideas , use 
them ” 

While the essential object of all biological know- 
ledge is the elucidation of function, the work of the 
surgeon is actually engaged in the direct study of 
function in a very special degree. He is concerned 
with the human body solely as a going concern and 
his umque object is to keep it going In regard to 
the cranium, he has no direct interest in its size, its 
form, its types, its indices ; he limits himself, with 
what for the anthropologist must seem a certain 
crudity, to the question what does it do ^ In the 
briefest possible terms, the cranium is to the 
surgeon the capsule and the skeleton of the brain. 

The Capsule of the Brain 

It IS not usual to regard the brain as among the 
encapsuled organs, but to do so brings out an 
interesting aspect of its functional relations with 
the skull. If we consider encapsuled organs in 
general we at once see that the rigidity of the 
capsule IS an important character. In regard to it, 
organs may be divided mto three groups In the 
first, which may be called the normal type and is- 
represented by the kidney and spleen, the capsule 
is fully extensible , m the second, represented by the 
testis, only very slightly extensible, and in the 
third, represented by the brain and skull, it is. 
absolutely rigid to all physiological forces Such 
conditions have necessary and very important 
effects on the mechanics of the circulation in the 
various organs There is of course a primary need 
for the flow of blood through any tissue to be con- 
tmuous ; this is effected in organs of the first group 
by the extensibility of the capsule permitting 
pulsation and elastic recoil to occur In the case 
of the brain, however, a different mechanism is. 
necessary. The brain itself expands vith each 
arterial pulse, but, as the skull is unyieldmg, room 
must be made at each pulsation by the expiilmon of 
a corresponding volume of the low pressure intra- 
cranial fluids This is why the veins leaving the 
skull and the cerebro-spinal fluid in the sub- 
arachnoid space of the spinal cord show arterial 
pulsation 

The mechanism is adequate, but the margin by 
which it is so is not very large After violent 
exertion, when the range of pulsation of the brain is 
at its widest, we are apt to be conscious of an un- 
pleasant thudding in the head, which shows that 
the bram can only just find room for its circulatory 
excursions Agam, if one has a slight headache it 
is at once aggravated by exertion. 

This circulatory peculiarity is fundamental in 
cerebral pathology and makk it possible to say 
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that, apart from purely destructive processes, all 
cerebral symptoras are of circulatory origin. 

We may briefly inquire into bow tbis comes 
about. Tbe low pressure outflow that must accom- 
pany each arterial pulsation is chiefly in tbe form 
of venous blood. For it to occur tbe flow of blood 
in tbe veins must be quite free But tbe pressure 
in tbe veins is very low, so that tbe least abnormal 
swelling of tbe brain or part of it causes collapse 
and obstruction of a greater or less venous territory 
Thereupon further swelling from venous congestion 
occurs and tbe disturbance of function becomes 
progressive. 

Tbe brain is thus uniquely sensitive to any 
pathological change in its bulk. When an organ 
like tbe kidney is bruised and swells, it matters very 
little bow soon or if ever it gets back to its normal 
size When the brain has been bruised, it must get 
back to its normal size or its circulation will remain 
permanently disturbed. A simple bruise of no 
ultimate importance to an organ with a yielding 
capsule, is thus a relatively serious matter with 
tbe brain Tbe great difficulty with which tbe brain 
recovers from even simple injuries that cause 
swelling is one of the most important functional 
consequences of its rigid encapsulation bv tbe 
skull 2 

The Defensive Function of the Skull. 

It is still a widespread opinion, even to some 
extent among medical men, that fracture of tbe 
skull is the most important feature of bead injury, 
and that if the skull is not fractured not much barm 
can have been done There is no more complete 
delusion Fracture of the skull is usually an 
insignificant element m a bead mjury, and nothing 
has done more to limit tbe knowledge of trustworthy 
principle than tbe traditional reverence for it 

A fracture means that the skull has been dis- 
torted until the limit of its elasticity has been 
passed It is the distortion, and not the crack that 
may or may not ensue, that is important 

Now surgical experience in Great Britain shows 
that the skull is susceptible to considerable degrees 
of distortion by even only moderately severe 
external violence Because immediate and dram- 
atic effects are not always produced, and because 
of the superstition about the significance of fracture, 
it IS apt to be assumed that the average European 
cranium is on the whole very successful in preserv- 
ing the bram within it from the effects of quite 
severe violence Since the nature of what are 
called the mmor injuries of the bram has been 
better understood, this faith m the beneficent 
fortitude of the skull has been considerably shaken 
We now know that the skull in its protective 
function is only moderately effective It is hable 
to bend under local violence and to permit of a 
localised bruising of the brain beneath , it is also 
liable in appropriate circumstances, especially such 
as falls on the head, to a far more serious general 
distortion This general distortion causes the very 

® It IS interesting to notice that the testis — the only other organ in 
the body that approaches the brain in the rigidity of its capsule — shows 
the same susceptibility to minor injuries As is well known, it may 
undergo complete atrophy after a simple bruise. 
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interesting instantaneous and transient paralysis 
known as concussion of the bram, and is also apt to 
produce a widespread bruising of the bratu sub- 
stance that is of great practical importance. It is 
important to note that all the evidence points to 
actual distortion of the skull being the immediate 
cause of most if not all injuries of the brain. 
There is no reason to suppose that mjury is com- 
monly if ever produced by the bram being thrown 
about inside an undistorted skull. It is probably 
true to say m so many words, no distortion of 
skull, no mjury of the bram ^ 

This liability to relatively easy distortion seems 
to be in some special degree a character of the 
modern European skull. It appears to be fairly 
clear that iu some races the xesistiveness is de- 
cidedly higher For example, the negro, judged by 
purely chnical, that is functional considerations, is 
little liable to receive cerebral contusions from the 
moderate degrees of violence that an Englishman 
could not endure with impumty The willingness 
of the negro to use his head as a battering-ram has 
often been described, and it is said that an ex- 
perienced pohceman will use his truncheon on the 
head of a negro less hopefully than he would use it 
on an English head 

We arrive then at the position that the modern 
European skull is demonstrably far from com- 
pletely effective in its protective function, and that 
this defect is not shared by all other races 

It will be noticed that we are not at all concerned 
so far with the anatomy of skulls. It may or may 
not be possible to show a difference in the thickness 
or rigidity of European and negro skulls. The test 
of function is far more delicate and trustworthy 
than that of structure, and it seems to show that a 
clear difference exists 

We have already seen that the bony capsule of 
the brain is a serious hindrance to recovery from 
mmor mj uries, so that the skull and bram mechamsm 
is satisfactory only when the former is highly 
effective as a protective covering. Once the pro- 
tective function is impaired the physiological dis- 
advantages of the arrangement become fully 
manifest It seems clear, then, that the present 
functional relation of brain and skull — ^plamly 
disadvantageous as it is — must be the result of 
some strong evolutionary tendency or must be 
accounted for by some advantage that compen- 
sates for it. 

In a very broad and general way, it does appear 
to be the fact that there has been an evolutionary 
tendency towards a reduction in the massiveness 
of the human cranium , there can be no doubt that 
the modern European cranium is in comparison 
with many of its predecessors remarkably light and 
thin It is not improbable , therefore , that a tendency 
towards the hghtenmg of the cranium is an inherent 
character of the race and progressive. It is natural, 
therefore, to ask how far such a process could 
conceivably go The European skull has already 
disqarded a good deal of its protective rigidity , 
is a rigid cranium a necessary structure ? 

* A contrary opinion is perhaps encouraged by the use of the time- 
hononred and now ineradicable phrases ‘ concussion of the brain ’ in 
Enghsh and ‘ Hirnerschutterung ’ in German 
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The Skeletal Function oe the Skull. 

Without considering any other matter but 
function, this question can be given a perfectly 
definite answer. However much more of its pro- 
tective massiveness the skull may lose, it must 
always maintain enough rigidity to preserve its 
form This is because it is a function of the skull, 
not the less important for being usually overlooked, 
to support the brain If we make in the treatment 
of injury or disease a considerable hole in the skull, 
and after healmg of the scalp is complete the intra- 
cranial tension is normal, we find a tendency for 
the soft parts to sink into the cramal opemng 
This depression is most marked when the subject 
IS standmg and usually quite filled up when he is 
lying down. With an opening 3 or 4 m across, the 
depression may perhaps reach a depth of as much 
as m at its centre The larger the opening 
the greater the depression , and it is clear, there- 
fore, that the exposed bram, when the intra-cranial 
tension is at its lowest, cannot support the atmo- 
spheric pressure and actually collapses under it. 
In certain cases the subjects of openings in the skull 
suffer severely from the exaggerated movements of 
the brain that in them accompany changes of 
posture. Such symptoms are always abolished 
when the openmg is closed by restoration of the 
skull 

In the cranium, m fact, the vertebrate has re- 
discovered the principle of the external skeleton 
and exploited it in a remarkably interesting way 
that may be worth a moment’s consideration. 
What may be called the constructional problems 
of such an immense mass of neural tissue as the 
brain are very complex. The obvious way of 
supporting a large mass of soft consistence would 
be the provision of a stiff stroma of ordinary 
connective tissue Such a solution is inadmissible 
for very definite reasons. In the first place, direct 
contact between mesoblastic and neural tissues is a 
physiological impossibility, so that every strand of 
the hypothetical connective tissue stroma would 
have to be clothed, as is every cerebral vessel, with 
a so-called ‘ perivascular lymphatic ’ to its finest 
ramifications At a moderate estimate this might 
double the bulk of the whole organ. Again, the 
presence of an elaborate and alien fibrous network 
would immensely comphcate the system of inter- 
communication, which is the very essence of the 
brain as it is How neat a solution of the problem 
does the exo-skeleton provide With it, it is 
possible for the brain to be made up almost entirely 
of actual functional elements, and for the utmost 
complexity of communication to exist while the 
bulk of the whole organ is kept within bounds. 

The Meaning of the Vulnerable Skull 

We have seen that the low strength of the 
modern European skuU is shown by actual experi- 
ence to be producmg serious effects in the way of a 
high susceptibihty to disablmg injuries of the bram 
To discuss the meamng of this remarkable and 
perhaps a httle disturbing state of affairs it is 
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necessary to enter into some rather general con- 
siderations. 

There can be no doubt that in the growth side 
by side of the cranium and the brain, the latter is 
the predominant partner, and what it needs the 
former must on the whole provide If the skull had 
no other function whatever but to be the capsule 
and skeleton of the brain, the correspondence would 
be absolute and every least developmental variation 
of the brain would be accurately accommodated by 
the skull. Now the skull or even the cranium does 
have other functions to fulfil than those concerned 
with the bram. It is involved wnth the muscles of 
the trunk, with the apparatus of mastication, with 
the respiratory tract. The provision for these 
accessory needs must, it seems reasonable to sup- 
pose, have some influence however minor on the 
growth of the cranium, and act as some restraint 
however minute on the control of it by the brain, 
and therefore on the freedom of variation of the 
latter When, therefore, the skull is very massive 
and deeply mvolved with accessory functions, when 
it gives attachment to large neck muscles, when it is 
ridged and fortified for a heavy masticatory appar- 
atus, the freedom of the brain to develop minor 
variations is perhaps less complete than when the 
cramum is stripped to the condition of a mere 
cerebral capsule 

Since it is possible that free variability of the 
brain through a very small range is of value in 
fitting man for a complex civilisation, it seems not a 
very extravagant supposition that the freeing of the 
skull from accessory functions has been a factor in 
human evolution 

Evolution of the Brain and Skull. 

In considering the evolutionary process m general, 
then, we have to think not merely of a progressive 
expansion of the cranium to accommodate the 
increasing brain, but also of a growing independence 
of the cranium 

It seems obvious that the anterior end of the 
segmental animal was the inevitable site for the 
chief nucleus of a centralised nervous system The 
same region was equally inevitably annexed for the 
entry to the respiratory and the digestive tracts 
An interesting series of complications has ensued 
from this necessary crowding of function into one 
extremity. It does not seem too fantastic to see 
two tendencies constantly at work and in conflict — 
the tendency on one hand to make use of the brain 
skeleton for functions connected with other systems, 
and on the other the struggle of the brain for 
autonomy and freedom from these burdens. 
Wherever the former tendency has been definitely 
the stronger, the progress of the brain has been 
arrested and the animal has found itself in an 
evolutionary bhnd alley The most striking illus- 
tration of this process has been in connexion with 
apparatus of defence and attack. Such apparatus 
has a natural and inevitable localisation near the 
digestive mlet and at the anterior end of the animal 
Nature m her experiments with horns, antlers, 
fangs, and tusks has found the skull waiting as a 
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convenient foundation for these useful but enslav- 
ing structures. The ancestors of man, with the 
steady avoidance of speciahsation to which he so 
largely owes his zoological position, kept their 
cranmms free from such encumbrances. 

It was, however, probably the beginning of the 
upright posture that was the decisive change in 
favour of the independent skull It has not, so far 
as I know, been much remarked upon that the up- 
right posture changes the whole mechanics of 
attack and defence from that of the quadruped 
The head is withdrawn from the front of the animal, 
and thus bemg no longer available as a foundation 
for offensive or defensive structures, the cranium is 
at last and finally safe from them Another and 
more familiar way in which the cranium was helped 
by the upright posture to free itseH from accessory 
functions was in the limitation in the movements 
of the mandible that necessarily ensued With a 
poised instead of a slung skull, the mouth can no 
longer be opened freely enough for the aggressive 
use of fangs Thereupon the cranium is no longer 
called upon to find attachment for the correspond- 
ingly massive muscles 

When we see an evolutionary tendency so strong 
as that seems to be which has stripped and lightened 
the cramum until it has reached the degree of 
fragility and simplification seen in the modern 


European, we are inclined to ask whether even yet 
its force is exhausted There are perhaps signs that 
even now the cranium is, so to say, mtolerant even 
of the light burden of accessory function it still has 
to bear. It is scarcely possible to be famihar with 
the lower jaw of the modern English without 
wondering whether the unexhausted tendency we 
have been considering is not at work to free the 
cramum even of the temporal muscle It is clear 
that the molar region of the mandible is shrinking, 
and experience already suggests that 8 fully 
erupted molar teeth are nearer the actual normal 
than T2 Since the temporal muscle is especially 
concerned with the use of the molars, it is perhaps 
permissible to wonder whether it, rather than the 
j‘aw, is not the real object of evolutionary attack. 

The tenuity of much of the foregoing speculation 
must be obvious The argument, however, makes 
no attempt to be rigorous, and is intended to be 
illustrative rather than demonstrative The object 
of it has been to find out whether the old-fashioned 
method of general qualitative survey might not in 
so favourable a situation as the frontier between 
two branches of knowledge, present the famihar 
facts of one side of the line in a way that would 
have freshness and perhaps interest on the 
other 


News and Views. 


The Postmaster-General has written an excellent 
letter, dated Mar 27, to the Baird Television Develop- 
ment Company He states that he has seen a demon- 
stration of the Baird system and that he could 
recognise with sufficient clearness the features and 
movements of persons posed for the purpose in the 
transmitting studio He is a little doubtful whether 
it is at present practicable to reproduce simultane- 
ously more than two or three individuals, and they 
must be staged m very close proximity to the trans- 
mitting apparatus. In his opimon the Baird system 
represents a noteworthy scientific achievement. 
Taking into consideration the present limited scope 
of the objects which can be reproduced, he does not 
consider that it is at present practicable to include 
television in the broadcastmg programme in broad- 
casting hours. He is anxious, however, to give 
facilities so far as practicable without impairing the 
broadcasting service for continued and progressive 
experiments to be made with the Baird apparatus. 
He consents to a station of the British Broadcasting 
Corporation being utilised for this purpose outside 
broadcastmg hours. The Company would probably 
have little difficulty in negotiating satisfactory terms 
with the Corporation. It is very desirable that experi- 
mental demonstrations of television should be accom- 
pamed by the broadcasting of speech. Consequently, 
two wave-lengths and two transmitters are reqmred. 
It would be very difficult to provide a second trans- 
mitter m a smtable locality which would not interfere 
seriously with important radio services in central 
London, until the new station of the B.B.C. at 
Brookmans Park be opened next July. In the mean- 
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time, the engineers could jointly discuss the best 
methods In order to get a television service during 
broadcasting hours, wave-lengths outside the bands 
now being used for speech broadcasting must be used. 
Unfortunately, these bands are much congested. It 
IS important, therefore, that the Company should 
press on with experiments on as low a band as possible. 
Purchasers of receiving apparatus are warned that 
they buy them at their own risk, as the system is not 
yet sufficiently advanced to warrant giving it a 
permanent place in the broadcasting programmes. 

It is interesting to learn from a Daily Science News- 
Bulletin, dated Feb 26, issued by Science Service, 
Washington, D.C., of the paternal attitude adopted by 
the Federal Radio Commission towards the many 
applicants who are anxious to start television broad- 
casting in the Umted States. Eleven licences for tele- 
vision broadcastmg have already been granted, but in 
all cases precautions have been taken that such activity 
IS for a limited period and is purely experimental. The 
licences are only for six months The broadcasters 
have to give monthly reports of their activities and of 
the scientific work they are doing to advance the art. 
The Commission apparently is not yet convmced that 
radiovision can render real service comparable, for 
example, with that of sound broadcasting. They are 
naturally anxious to prevent anyone broadcastmg 
radiovision with the mam purpose of selling radio- 
vision receivers. The Commission has allotted to 
radiovision, or, as they call it, ‘ visual broadcasting,’ 
which includes still pictures, ‘ radiomovies,’ and 
pictures of livmg actors, four bands of frequencies. 
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The first two bands are between 2000 and 2200 kilo 
cycles (136-150 metres) and the other two bands are 
from 2750-2950 kilocycles A further band between 
2200 and 2300 kilocycles for radiovision may also be 
used in the future provided that it does not inter- 
fere with Canadian stations The present radiovision 
broadcasting stations are situated in New York, New 
Jersey, Washington, East Pittsburgh and Springfield, 
Mass., Schenectady and Oakland in California. Many 
applications are still pending, and hearings will be held 
to determine “whether or not public interest, con 
venience, or necessity would be fulfilled by granting 
their applications.” No television broadcasting (that 
is, by wire) will be allowed on any frequency m the 
broadcast band, except between 1 a.m and 6 a.m. 

At a recent meeting of the Boyal Statistical Society, 
Dr. E. C Snow, who read a paper on “ The Limits of 
Industrial Employment,” said that before the War 
the population of Britain was increasing by about 

350.000 a year, but now the annual increase is not 
much more than half this figure. In ten years time 
It IS estimated that the increase will not be much 
more than 100,000 per annum. Important changes 
have taken place m the age distribution of the popula- 
tion. In the decade before the War, 130,000 of the 
annual increase occurred in the age-group 30-45 
(probably the most important period of life as regards 
the demand for goods for consumption) and only 

50.000 in the group above 60. At the present time 
the former group is increasing by only 30,000 per 
annum, while those over 60 are increasing by more 
than 100,000 per annum. These changes, Dr. Snow 
said, are of importance m the study of the unemploy- 
ment problem. Modern industry requires a continu- 
ously ‘expanding market smce many workers are 
engaged in manufacturing machinery and other 
capital goods which will help to increase future pro- 
duction. But if population does not increase corre- 
spondingly, a state of over-production will arise and 
this will react on the employment capacity of 
industries which produce capital goods or their raw 
materials The effect on employment is cumulative, 
because those who manufacture capital goods are 
themselves consumers, and their demand as con- 
sumers will be reduced. The effect is the more severe 
in Britain because this country is far more dependent 
upon industrial activity for employment than any 
other 

On April 6 occurs the centenary of the death of 
Niels Henriok Abel, the brilliant young mathema- 
tician who died at the early age of twenty-six. Born 
at Findoe, Norway, on Aug. 5, 1802, the son of a 
minister, Abel was educated at the Cathedral school 
and TJmversity of the capital, and from the age of 
sixteen gave evidence of striking mathematical powers. 
After the death of his father he was supported by the 
professors, and later by a pension from the govern- 
ment. He travelled into Germany, Italy, Switzer- 
land, and France, became intimate with Crelle, but 
it is said that his visit to Pans proved disappointing. 
After his return to Ntoway, however, Legendre, 
Poisson, and Lacroix wrote to the King of Sweden on 
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his behalf, but no notice was taken of the letter, and 
a few months later Abel died of consumption at 
Arendel “ The great point,” said De Morgan, “ to 
which Abel turned his attention was the theory of 
elliptic fxmctions. Legendre, who had devoted a 
large portion of his life to the development of these 
functions and the formation of tables by which to 
use them, found himself, when his toil was just finished, 
completely outdistanced by the young Norwegian of 
whom no one had ever heard.” The centenary of 
Abel’s birth was celebrated with great enthusiasm 
at Oslo in September 1902, when honorary degrees 
were conferred on many men of science, among whom 
were Kelvin, Bayleigh, Salmon, and Stokes, while in 
1908 a striking monument to him was erected close 
to the University building 

The differences of opimon which have arisen on the 
subject of the management of the New Forest have 
already been alluded to in Nature The Forestry 
Commission, on taking over the Crown Forests froni 
the Woods and Forests branch, commenced certain 
sylvicultural operations in the Forest without reference 
to local opinion — operations which were viewed with 
alarm by a certain section of the public The ideas 
of this section were powerfully voiced by the New 
Forest Association, w^hich represents, amongst others, 
the right and privilege holders (t.e. the commoners) 
In how far the New Forest Association can claim to 
voice the opinion of the general public is open to 
doubt. It is this view of the question which Mr. H. H 
Haines, a well-known botanist and formerly a member 
of the Indian Forest Service, considers in a small 
pamphlet which he has prepared and circulated to the 
members of the Society for the Promotion of Nature 
Reserves, fellows of the Lmnean and Royal Societies, 
and others. Although we are not in agreement wuth 
all Mr. Haines’s contentions, he presents the case for a 
correct management of the New Forest in a perfectly 
straightforward and fair manner. It the absence of 
all efficient management which has persisted for many 
years is maintained, the most beautiful parts of 
the Forest are doomed to disappear Professional 
opinion IS at one on this matter. Since Mr Haines 
can speak on the sound professional side, wffiilst being 
at the same time a botamst and a Nature lover, his 
imall brochure, which unfortunately bears no title, 
should be read by all lovers of the New Forest. 

In the Final Report of the Committee on Industry 
and Trade, which has recently been issued (Cmci 
3282. London : H.M Stationery Office, 1929. 5a, 6d 
net), considerable stress is laid upon the benefits 
which would accrue to industry m Great Britain from 
the greater recognition of the value of scientific 
research. In certain other countries, notably Ger- 
many and the United States, a very gieat amount of 
research is carried out by various industrial associa- 
tions, corporations, and combines, and even by large 
individual concerns, though in Britain the importance 
of scientific research is imperfectly leahsed by the 
leaders of industry. In the opimon of the Committee, 
a change in this attitude would open up prospects to 
British industry which at present are beyond the 
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range of possibility. It is true that certain large 
works in Britain carry out much research work, but 
for the most part this consists of mere routine testing, 
or what has been called ‘ tactical ’ as distinguished 
from ‘ strategical ’ research , that is, the improve- 
ment of results obtained from a given process or the 
investigation of fundamental laws. The latter has to 
be undertaken by the State or by co-operative research 
associations which represent a joint effort of the in- 
dustries themselves and the Department of Scientific 
and Industrial Besearch. The Committee suggests 
that the most hopeful direction of future development 
IS to define more and more clearly the line of demarca- 
tion between the kind of research which is the special 
function of the State, namely, that concerned with 
fundamental scientific problems and their application 
to industry as a whole or to great groups of industries, 
and that which is the proper function of mdustrial 
undertakings either singly or in co-operation. 

The Committee finds most cause for disquietude m 
the relations between the research associations and 
the industries themselves, since the response to the 
propagandist efforts of these associations is frequently 
most disheartening, even when full allowance is made 
for difficulties such as trade depression and the 
expense of installing new plant and processes. It 
recommends that every important trade association 
should take into consideration the existing means of 
disseimnatmg technical and scientific information and, 
where these are inadequate, should take steps to 
establish suitable machinery for the purpose. The 
research associations on their part should engage in a 
campaign of publicity and explanation in order to 
popularise their results. There should be some re- 
sponsible smtably qualified officer on the staff of each 
firm, whose duty it would be to follow the progress of 
scientific research as summarised in the bulletins 
received. It is also essential that at least an adequate 
proportion of the responsible heads of industry should 
have the scientific habit of mind, though it is not 
necessary that they should themselves be trained 
researchers “ Before British industries, taken as a 
whole, can hope to reap from scientific research the 
full advantage which it appears to yield to some of 
their most formidable trade rivals, nothing less than a 
revolution is needed in their general outlook on science * 
and in the case of some industries at least, this change 
of attitude is bound to be slow and difficult, m view of 
our deeply rooted industrial traditions ” 

The wireless organisation for the air mail service 
to India, which opened on Mar. 30, is such that the 
aircraft engaged will be in touch with aerodrome 
ground stations throughout the 4700 air miles of the 
journey. On the London to Basle section, the present 
wireless organisation for continental aviation will be 
employed. The aircraft are fitted with Marconi sets 
of 150 watts power (Type AD6), adapted for com- 
munication over distances of 200 to 300 nailes either 
by telephony or telegraphy. From Basle the mght 
tram to Genoa makes the connexion with the second 
section of the an route, from Genoa to Alexandria, 
operated by three ‘ Calcutta ’ flying boats fitted with 
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the more powerful Marconi Type ADS sets These 
sets are also adaptable for telegraphy or telephony, 
enabling the pilots to keep in touch with Italian and 
British Air Ministry wireless stations until arrival 
at Alexandria. In addition. Imperial Airways, Ltd., 
which IS conducting the London-Karachi service, has 
stationed a depot ship m the Greek Archipelago. This 
has been fitted with a Marcom valve transmitter of 
J kilowatt power (Type U) and suitable receiving 
eqmpment (Marconi Type IIG19 Receiver), and will 
be capable of communicating with Malta, Alexandria, 
and other stations concerned with the service. At 
Alexandria a change is made to aeroplanes again for 
the final section of the route, through Basrah and 
over the Persian Gulf to Karachi. Part of this Section 
has been in operation for some time, employing De 
Havilland aircraft fitted with Marconi AD 6 apparatus 
and communicating with R A.F. stations and a J 
kilowatt station at Rutbah Wells. During the flight 
from Basrah to Karachi, the machines will be in 
touch with two Marconi stations in Persia, at Chabar 
and Bunda Abbas The terminal wireless station at 
Karachi is one of the most powerful aerodrome sta- 
tions installed at any air port, consisting of a 6-kilo- 
watt Marcom transmitter with direction finder 
receiving apparatus. Many features of the Marcom 
apparatus for this service have been specially designed 
to meet the conditions existing on this new route. 

At the meeting of the Illuminating Engineering 
Society on Mar. 19 a paper on architectural lighting 
was read by Mr Waldo Maitland. The author defined 
this term as implying that the lighting becomes an 
essential part of the architectural scheme, and in 
some cases the major element Amongst the devices 
adopted, luminous panels in the ceiling and walls, 
lighted columns and lintels, and cornice lighting were 
mentioned, but in the examples shown by Mr. Maitland, 
which included a number of original lighting schemes 
adopted in Pans, many other novel methods were 
illustrated. This mode of lighting has been adopted 
at present mainly m the case of large stores, restaur- 
ants, and places of entertainment, but it has evident 
possibilities in modern bmldmgs of arclntectural dis- 
tinction Naturally these methods, which involve 
the reflection of light from diffusing surfaces (con- 
cealed lighting) or its transmission through more or 
less dense translucent glass, may require a higher con- 
sumption of energy than do conventional methods. 
But in many cases a sacrifice in efficiency might be 
tolerated m order to obtain the desired picturesque 
effect. Complete success, however, can only be ob- 
tamed when the eo-operation of the lighting expert 
and the architect can be secured in the early stages of 
the design of the building. At the conclusion of the 
meeting a series of demonstrations were given m the 
architectural lighting room of the E L.M.A. Lighting 
Service Biueau, various pleasing combinations of 
lighting from artificial skylights, cornices, luminous 
bands encirchng the room, and luminous lintels and 
doorways bemg shown The underlying idea is based 
on the recognition that whereas the buildings of the 
past were designed solely with a view to appearance 
by daylight, appearance by artificial light is now 
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frequently of equal importance. This consideration 
may materially influence the architecture of the future. 

Although little is now heard of Tutankhamen in 
the daily Press, the tomb continues to provide from 
its store a wealth of objects both of intrinsic beauty 
and of interest to the student of Egyptian culture. In 
the Times of Mar 30 is given a long list of articles 
from it which have recently been added to the Cairo 
Museum. Some of these are unique and many of 
unusual type Among these is the only existing 
example of the well-known sickle-sword known as 
‘ Elhepeth ’ with which the King slew his enemies A 
model sickle of wood inlaid with gold in the shape of 
the jaw-bone of an ass has red, blue, and purple glass 
m place of the more usual serrated edge of flint. 
Especially interesting are head-rests of an entirely new 
form. One is of blue faience with gold and poly- 
chrome glass, another of light blue glass, and a third 
IS made like a three-legged stool with legs ending in 
goose feet and with a grotesque figure of the god Bes 
with its tongue out on top Boomerangs include some 
apparently of the returning Australian type and unlike 
the Egyptian throwing -stick type Another object 
which is umque is the King’s game board. It is made 
of polished ebony marked off into 30 squares, of which 
some are marked with hieroglyphs. The pawns are 
of faience, and in a drawer in the board were two 
ivory knuckle bones and dice in the form of sticks, 
black on the one side and white on the other. Minia- 
ture boards of the same kind were also found. Of 
special interest to technologists were a wicker basket 
covered with linen on which were a design in yellow, 
blue, red, and white beads, and a pattern of beads 
representing captives on top, and a bow fire drill with 
which was a piece of wood bored with twelve holes 
and marked with charring, which had apparently 
been used with the drill for producing fire 

A NOTABLE extension of the Manchester Museum 
is recorded in the Report for the year 1927—28. The 
Haworth Extension Building, which now becomes the 
centre and mam entrance of the Museum as a whole, 
was erected at a cost of approximately £29,000, and 
£5000 has been spent upon cases and fittings The 
Haworth benefaction, a handsome gift, to which the 
extension was due, provides a further £1100 for 
additional cases, and a sum of £15,000 as a permanent 
endowment. Formally opened by Mrs Jesse Haworth 
on Nov. 28, 1927, the building has been devoted to 
the exhibition of ethnological collections in a series 
of alcoves, which serve to emphasise the geographical 
and racial human groups, while room has also been 
found for comparative series of weapons and utensils. 
Of the SIX floors of the building, the top and the base- 
ment, more than a third of the available area, have 
been allotted to work-rooms and the storage of study 
collections — a welcome indication that the needs of 
the student as well as of the ordinary museum visitor 
are being kept well in view. The removal of the 
ethnographical collections has perimtted an expansion 
of the natural history collections, and the rearrange- 
ments thus made necessary are now in progress. It is 
an excellent sign of the place taken by the Museum 
in the education of the city that the Education 
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Authority has delegated five teachers to conduct 
school classes in the galleries, to the extent of a 
hundred classes weekly, and the rearrangement of the 
collections will now enable these teachers to be provided 
with special rooms for their class -work. 

The generally admitted superiority of American 
monthly journalism is challenged by a new monthly, 
entitled The Realist, the first number of which was 
published by Messrs. Macmillan and Co., Ltd., at the 
end of March. This journal is to be devoted to science, 
industry, art, and economics, and the general editor is 
Major Archibald Church An editorial board has 
been appointed, on which the interests of science are 
represented by such names as Prof. F G. Donnan, 
Sir Hichard Gregory, Mr. J. B S Haldane, and Prof. 
Juhan Huxley. The new magazine stands for 
scientific humamsm, and we are invited editorially 
to test its scope by an examination of the .subjects 
and writers of the articles published in this first issue. 
Literature is represented by Arnold Bennett, who 
writes on the progress of the novel, and by Aldous 
Huxley, who writes on Pascal. Among the subjects of 
articles of scientific interest are “ Rejuvenation ” by 
Norman Haire, “ Science and the Farmer ” by Sir 
Darnel Hall, “Scientific Humanism” by Dr. Charles 
Singer, and other articles deal with architecture, music, 
and the ‘movies.’ The Realist is excellently printed 
and produced, and if the high standard set by the 
first number is maintained the journal will soon secure 
wide recognition 

The non -magnetic yacht Carnegie anived at 
Papeete, Tahiti, on Mar. 13. Conditions throughout 
the passage from Callao, Peru, were excellent. On 
Feb. 16 the soundings obtained showed depths from 
2700 metres to 5400 metres and back to 4100 metres 
over a distance of 50 miles ; the ocean-deep thus 
revealed was named ‘ Bauer Deep.’ Two uncharted 
submarme ridges were also discovered and rapid 
slopes off Tatakoto and Amanu Islands were deter- 
mined On Mar. 8 five hours were spent ashoie on 
Amanu Island The bottle-samjile obtained at 
2100 metres on Mar 10 (latitude 17°'6 south, longi- 
tude 141° 9 west) contained a few fragments of black 
lava with no trace of ooze, indicating recent volcanic 
origin The work done on this passage included 
63 determinations of magnetic declination and 17 of 
magnetic intensity and inclination , 1 7 ocean-stations, 
at 15 of which bottom samples were obtained ; 
206 soundings , 35 pilot-balloon flights, one of which 
was followed to a height of more than 6 miles ; 
8 determmations of evaporation , 4 series of atmo- 
spheric-electric observations by eye-readmgs, each 
throughout 24 hours , and 23 complete 24-hour 
photographic electrograms of potential gradient. The 
vessel left Papeete on Mar. 20 for Apia, Western 
Samoa , she will also make a short stop at Pago Pago, 
American Samoa. 

His Royal Highness the Prince of Wales has con- 
sented to become patron of the Society for the Pre- 
servation of the Fauna of the Empire, which was 
founded in 1903 by a group of animal lovers with the 
object of awakening public interest in the great 
heritage of wild life existing all over the British 
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Empire It has a very energetic president in the 
Earl of Onslow, and has helped in the formation of 
the many sanctuaries and national parks which are 
now to be found throughout the Empire. There is, 
however, much more work to be done in this direction, 
and the Society needs further support in order that 
it may continue to carry out its objects efficiently. 
The Society’s secretary is Col. J. Stevenson-Hamilton, 
well known for his work in the formation of the 
Kruger National Park recently opened m South Africa. 
Further information about the Society can be obtained 
from the secretary, S P F.E , c/o Zoological Society, 
Pegent’s Park, London 

His Royal Highness the Prince of Wales has con- 
sented to become an honorary member of the Lmnean 
Society of London. 

We much regret to announce the deaths of the 
Right Hon. Lord Avebury, on Mar. 26 at the age of 
seventy years, and of Lord Montagu of Beaulieu, 
K.C I.E., C.S.I., on Mar 30 at the age of sixty -two 
years. Lord Avebury was a trustee and also the 
honorary treasurer of the British Science Guild, and 
Lord ]\Iontagu was president of the Guild m 1920-22 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned — A govern- 
ment chemist inFiji — The Private Secretary (Appoint- 
ments), Colonial Office, 2 Richmond Terrace, White- 
hall, S W 1 (April 10) A lecturer in metallurgy at 
the Technical College, Bradford — The Principal, 
Technical College, Bradford (April 12) An assistant 


lecturer in preparing, combing, and spmmng and 
yarn manufacture at the Bradford Technical College 
— The Principal, Technical College, Bradford (April 

12) . An established analytical chemist. Class II , 
m the Royal Naval Cordite Factory, Holton Heath, 
of the Scientific Research and Experimental Depart- 
ment of the Admiralty — The Secretary to the 
Admiralty (C.E. Branch), Whitehall, S.W.l (April 

13) . A fellowship in the department of Coal Gas 
and Fuel Industries of the Umversity of Leeds 
for post-graduate research in gas chemistry — The 
Clerk to the Senate, The University, Leeds (April 19) 
A senior chemist under the Northern Coke Research 
Committee, Armstrong College — Prof. H V. A 
Briscoe, Armstrong College, Newcastle-upon-Tyne 
(April 22). A director of the Dental Prosthetic 
Laboratory, Guy’s Hospital Dental School — The Dean, 
Guy’s Hospital Dental School, London Bridge, S.E.l 
(April 30). A professor of imperial economic relations, 
tenable at the London School of Economics — The 
Academic Registrar, University of London, South 
Kensington, S W 7 (April 30) A head of the 
Navigation Department of the L.C.C School of 
Engineering and Navigation, Poplar — The Education 
Officer (T la). County Hall, Westminster Bridge, 
S E 1 (May 13). A government analyst, Cyprus — 
The Private Secretary (Appointments), Colonial 
Office, 2 Richmond Terrace, Whitehall, S.W.l An 
assistant editor of Science Abstracts — The Secretary, 
Institution of Electrical Engineers, Savoy Place, 
W.C 2. 


Our Astronomical Column. 


Studies of Proper Motion — Prof J Comas Sola, 
of Fabra Observatory, Barcelona, contributes an 
article on this subject to Scientm for March It 
begins with a historical review of the subject, and 
goes on to desciibe the modern methods of picking 
out stars with sensible motions by means of the 
stereocomparator This is essentially a stereoscope 
in which plates taken at an interval of a few years are 
viewed simultaneously by the two eyes. Prof. Sola has 
devised an improved form in which the plates can be 
rotated so that the displacement due to proper 
motion of the two images of any star is parallel to the 
line joining the eyes. He states that an interval of 
20 days between the exposures suffices to give a 
sensible displacement in the case of 61 Cygni, the motion 
of which IS 5-2"' per annum. The focal length of the 
camera employed is only 80 cm. He makes a com- 
parison with the ‘ blink ’ micrometer, but considers 
his instrument superior Work of this kind is very 
useful for detecting faint stars with appreciable 
proper motion. 

Wolf’s Periodic Comet — Prof. M Kamiensky, 
Director of Warsaw Observatory, has been engaged 
for many years m a detailed study of the perturba- 
tions of this comet from the date of its discovery in 
1884 to the present time. At the aphelion passage 
between 1918 and 1925, it approached very closely to 
Jupiter and suffered large perturbations that in- 
creased its perihelion distance from the sun by nearly 
a unit. These enormous perturbations were so 
accurately computed that the comet was found close 
to the predicted position 

Acta Astronomica for January 1929 contams a 
careful recomputation by Prof. Kanuensky of the per- 
turbations between 1891 and 1898 He had previously 
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used A Thraen’s results for this revolution, but 
finding that he did not use the latest values for the 
planetary masses, Prof Kamiensky has repeated the 
work with the greatest care, carrying the work to 
imits of 0-001". The differences from Thraen, after 
allowance has been made for the different masses 
employed, are very small. But it was necessary to 
repeat the work to obtain the degree of accuracy 
necessary to link together all the apparitions of the 
comet in a rigorous manner. 

Clusters of Universes — It has been long known 
that there is a rich nebulous region in Virgo and Coma 
Berenices, close to the north pole of the galaxy. The 
nebulae in this region are of the type which Dr. 
Hubble’s researches marked out as external galaxies, 
so that we have evidence that these objects are not 
scattered umformly but are aggregated more densely 
in some directions than in others In Harvard 
Bulletin, No 864, Prof. Harlow Shapley and Miss 
A. Ames show that, m addition to the mam assem- 
blage, the distance of which is given as about 
10 million light years, there are three other adjacent 
‘ clouds of galaxies ’ , these are fainter and smaller, 
so are probably much more remote. The correlation 
between magnitude and angular diameter indicates 
the relation m = 24-15-5 log d, where m is the 
apparent magmtude and d the diameter in seconds. 
This equation would indicate the perfect transparency 
of space the departure from it is so small that it is 
estimated that the loss of light through absorption in 
space does not exceed one -fifth of a magnitude in a 
hundred million light years. This of course is not 
true in the special regions in our galaxy where there 
is strong evidence of local absorption by dark matter , 
as, for example, in the ‘ Coal Sacks.’ 
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Research Items. 


Witchcraft in Southern India — In Man for 
March, Mr F J. Richards publishes photographs of 
houses in Arantangi, Tanjore, which have been de- 
molished by their owners in their fear of ‘ black magic.’ 
On the occasion of a visit to the village in 1900 he 
found the Biahrams m a pamc, stripping the thatch 
from the roofs of their houses and removing their be- 
longings into the street On the previous night no less 
than seven houses had been set on fire by supernatural 
agency, and the whole Brahmin quarter had been 
pelted with stones thrown by invisible hands. Stone - 
throwing continued in broad daylight, and when 
another fire broke out the householder brought to the 
author a rag ball a little biggei than a tennis ball 
which had been found imder the eaves Tow and 
rag had been rolled tightly together. It was damp 
and was said to smell of phosphorous, though this was 
not perceptible In the centre was a small fruit stone 
— held by the villagers to be conclusive evidence of 
sorcery The kitchens were desecrated with blobs of 
boiled nee, coloured yellow or magenta, and mixed 
with clippings of human hair and nail parings These 
were found secreted m and about the cooking places. 
This defilement of places of which the ceremonial 
cleanliness is of the utmost importance, was especially 
to be noted. The Brahmin quarter was the residence 
of the most intelligent and prosperous section of the 
village It was suggested that blackmail was the 
origin of the visitation. Some professed expert in 
sorcery had demanded a contribution from each house- 
hold and had been refused This was his retaliation. 

A Pile-Dwelling- at Brentford. — In Antiquity 
for March, Dr R E. M. Wheeler describes some in- 
vestigations recently carried out on the foreshore and 
m the bed of the Thames at Brentford. In 1928 public 
attention was attracted by the frequency with which 
bronze weapons and implements were found in the 
neighbourhood, and especially near the meadow “Old 
England ” just above the junction of the Thames and 
the Brent, particularly through the collections made 
by Mr. G, F I, Lawrence. Mr. 0. G. S. Crawford has 
suggested that this may be the site of one of a number 
of settlements of lake -dwelling peoples from Switzer- 
land of the late Hallstadt Iron Age A fund was 
raised for excavation through the Daily Express. The 
result was the discovery of a Romano -British pile- 
dwelling — the first bi the period recorded in the 
British Isles. As the excavations were below tide 
level, they were carried out under great difficulty and 
only part of the site was uncovered. This, however, 
was sufficient to indicate the existence of a rectangular 
dwelling. Piles were found in position with part of the 
floor of the hut The first indication of the date of the 
structure was a complete Roman pot found above this 
floor. The structure of the floor was as follows A 
pile was driven more than three feet into the gravel — 
how much more it is impossible to say , a horizontal 
beam was laid on the pile on the level of the gravel , 
then a layer of green clay was laid on the gravel to the 
height of the beam — 6-7 inches. Upon this was laid a 
longitudinal layer of wattle. Upon this was a second 
horizontal timber and then a further layer of clay. A 
double layer of wattle formed the final floor, nearly 2 
feet above the gravel. The timbers were unsquared 
A Roman roofing tile beneath the wattle floor in the 
upper layer indicated the period Roman pottery and 
roofing tiles were found around the hut. In the sur- 
face of the gravel, fragments of coarse pottery were 
found which can with confidence be assigned to the 
half millenmum 1000-500 b.c , known in Central 
Europe as ‘ Hallstadt.’ 
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Photosynthesis in the Sea — The Annual Report 
for 1927-28, drawn up by the executive to the council 
of the Scottish Marine Biological Association, shous a 
satisfactory financial situation, the greatei part of the 
expenses of the marine research being defrayed by the 
Development Fund of H M Treasury, togethei with an 
amount contributed from local sources. Miss S. 
Marshall and Mr A P Orr having been granted leave 
of absence in ordei to join the Great Barrier Reef 
Expedition, temporary appointments have been made 
to fill their places Before leaving, their reseaiches on 
photosynthesis in the sea had been continued, includ- 
ing further experiments on diatom cultures enclosed in 
glass bottles suspended at difteient depths in the sea, 
the oxygen produced being measured From the re- 
sults it was concluded that the light intensitv at which 
photosynthesis just balances lespiiation m these in- 
shore w'aters is nevei deepei than 20-30 metres even in 
siimmei As the surface is appi cached the increasing 
light enables more photosynthesis to take jilace, but 
this increase only goes up to a certain deptli, above 
which the light is too strong During the spring 
maximum the diatoms are so numerous that the,\ shut 
off a considerable amount of light and the compensa- 
tion point rises Different species beha\e m ditlcrent 
ways The members of the genus Cha^toceios, summer 
forms in these regions, were found to be more sensitive 
to sunshine than those of Coscinodiscus, wlucli are 
chiefly spring forms, both in cultures and naturalh' in 
the sea Two papers have been publi.she(l by these 
authors in the Journal of the Manne Biological Associa- 
tion in 1927 and 1928, “ The Relation of the Plankton 
to some Chemical and Physical Factors in the (I,\do 
Sea Area ” and “ The Photosynthesis of Diatom- 
Cultures in the Sea ” 

Decapoda of the SinouA Expedition — Di. J G 
De Man has continued his studies of the rich material 
of the Siboga expedition, his latest report dealing with 
the Thalassimdse and Callianassichu (Biboga Kxpeditie. 
Monog. 39 a6, Leyden, December 1928) "Plus report, 
which amounts to a partial monogiajih of the group, 
gams particular value fiom the list of sp(‘cies known 
in each genus and the tables for their identification. 
The Siboga material includes 10 species of Vpogchia, 
of which 5 are new% and 15 of Callianassci, of which 12 
are new Tins large proportion of new’ species shows 
how little these burrownng forms are known Dr. 
De Man illustrates this point by saving that, out of 
76 species of Galhanassa described, 46 liave not l>een 
seen since their description No one to this da\ know s 
the maimer of life of Jama noctunia, whudi has been 
knowm since 1818 Its larva is commonlv met with 
on the coasts of Britain, but the adult has been taken 
only twice There is one omission from this rejiort 
which is difficult to understand — yaushonia cian- 
gonoides. In one of his earlier reports, Dr. De IMan 
includes it among the Crangonidiu, but lie does not 
mention it here at all. There is no doubt w hatever 
that it IS not a crangomd but a thalassmuh and it is 
almost certain that it is closely related to Ja.x ca. TJio 
author does not enter into the cpiestion of the phyto- 
geny and systematic position of these lemarkable and 
probably very ancient Decapoda , but Ins extra- 
ordinarily detailed description of the species will be 
valuable material with which to build. The last wurd 
has certainly not been said as to the position of the 
Thalassimdea among the decapods or their relation 
to one another. 

A Japanese Oligoch^ete. — Mr. Hironon Yoshi- 
zawa gives an interesting and detailed description of 
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the freshwatei oligochsete Stylana lacustris which is 
very common m the pond of the Biological Laboratory, 
Tdhoku Imperial University (“ On the Aquatic 
Oligochsete Stylana lacustns L.” Science Reports of 
the Tdhoku Imperial University, 4th Series (Biology), 
Sendai, Japan, vol 3, No 4, Fasc 1, 1928). The 
worm IS remarkable in having an elongated pro- 
stommm It was cultured in the laboratory, the 
cultured specimens being used for the present work. 
These all attained sexual maturity in early autumn, 
September and October being the natural time for 
the sexual form m the pond The food consists of 
diatoms, othei algae and vegetable debris One of 
its enemies is Hydra, which swallows the worm, 
helping it down with its tentacles (body length of 
the worm 8-11 mm ). This reminds one of Protohydra, 
which can swallow oligochaetes much longer than 
itself, and in that case with no tentacles at all 
Asexual forms are found m spring These are rather 
shorter and thinner than the sexual worms, and fission 
may take place m three or even in four places The 
front portion forms a new tail by adding a number 
of posterior segments, and the hind portion adds five 
new segments anterioily to form a new head As a 
rule, fission proceeds from the vential plane, midway 
between the anterior and posterior septa of the 
segment Theie are usually twenty-five segments, 
16, 17, 18, 19, and 20 being the segments which most 
fiequently undeigo fission 

Living Foraminifeea in the Transcaspian Kara- 
Kum. — Up to now only a few marine Foramimfera 
have been found in fresh waters or in continental 
waters generally. Some marine genera (such as 
Polystomella, Rotalia) come up to river estuaiies and 
small freshwater lakes by the sea. In the spring 
of 1927, A. L Brodskii [Priroda, No, 11, 1928) found 
a numerous fauna of Forammitera in the wells of 
the Kara-Kum desert These wells he north-east of 
Askhabad, their depth is 18-20 m , temperature of the 
water in spring is 17°-20® C , and in some cases the 
water contains as much as 10 gm of salt per litre 
The Foramimfera found in the wells belong to the 
genera Spiroculina (a new species turcomanica), Bilo- 
culina [B, elongata and a new species turcomanica), 
Textulana, Nodosaria, and Lagena. They all con- 
tained protoplasm, and in some a nucleus or nuclei 
were found , thus there can be no doubt that they 
were alive. All the Kara-Kum Foramimfera are very 
small in size , whilst the marine Spiioloculina and 
Biloculina reach 2-3 mm in length, the Kara-Kum 
representatives of the genera scarcely exceed 0 16 mm. 
Their shells are fragile, transparent, flattened, and 
smoothed. They evidently inhabit salty ground- 
waters of the sands of Kara-Kum desert, whence 
they fall into the wells. They are probably relics of 
the Upper Tertiary seas which once covered the Kara- 
Kum desert. Waters of the Sarmatian and the 
Akchaghyl seas may also have stretched up to there 
It should be noted that Polystomella, Rotalia, Textu- 
lana are still found in the Caspian Sea. Masses of 
valves of Polystomella and Discorbina are found in the 
Aral Sea, and it is probable that Foramimfera live 
there now 

Revision op the Genus Trigonella — In his mono- 
graph on the genus Trigonella, G. Sirjaev proposes 
a new division of the genus into three subgenera, 
fifteen sections and numerous subsections The first 
published part (Publications de la Faculte des Sciences 
de VUmversite Masaryh, No 102, 1928) deals with 
the taxonomy and distribution of twenty-one species 
of the chief subgenus Trigonella, one new species 
from Bokhara and several new varieties being de- 
scribed. 

No 3101, Vol. 123] 


Water Metabolism in Dusty Leaves — ^W ith 
most plants the transpiration of dust-covered leaves 
IS considerably lower than that of leaves which have 
been recently cleaned, so that after a few hours the 
former leaves will contain appreciably more water 
than the latter An exception to this general rule, 
noted by Luigi Montemartmi in the Rendiconti of the 
Royal Lombardy Scientific and Literary Institute 
(vol 61, parts 11-15), is observed m the case of 
Ceratonm siliqua (L ) Heie the cleansed leaves, 
although exhibiting a markedly more active trans- 
piration, yet accumulate more water than those 
covered with a layer of road-dust To explain this 
exceptional behavioui, leference is made to the fact 
that, as Bose showed, transpiration renders more 
active the circulation and ascent of water in plants, 
whereas diminution of the transparency and of the 
permeability to gases of the cuticle by the thin coating 
of dust determines a decreased production of sub- 
stances able to retain moisture in the cells It would 
seem that, with Ceratoma leaves, the cuticle presents 
peculiar features as regards this transparency and 
permeability and the cellular protoplasm a sensitive- 
ness which, under the conditions employed, leads to a 
letardation of all the vital functions with consequent 
loss of water when the leaves are dust-covered. 

Cytology of (JE not her 4 — A useful summarj/ of 
oui knowledge of the cytology of (Enothera has been 
published by Prof R R Gates in Bibhographta 
Genetica, 9, 401 (1928) It was in this genus that 
important correlations between chromosome content 
or behaviour and genetic phenomena were first dis- 
covered Since the original announcement of chromo- 
some numbers in CEnothera was made in December 
1906, an enormous amount of research has been 
carried out on many of the species, mutations, and 
hybrids of wild and cultivated evening primroses, as 
is indicated by the bibliography of seven and a half 
pages attached to this paper, which summarises work 
up to 1923, with some references to subsec[uent 
publications. Chromosome numbers in 30 species 
are now known The improvements in cytological 
techmcpe in recent years have led to the demon- 
stration of delicate connexions between the ends of 
the chromosomes, and these determine the iDeculiar 
almement observed in the heterotypic metaphase. 
The meiotic process is certainly telosynaptic. The 
mutant CE. gigas was the first investigated tetraploid 
mutation The first examples of non-disjunction 
were also studied in this genus, and double non- 
disjunction is now known to occur. Trisomic muta- 
tions, with 15 chromosomes, are the most character- 
istic of all the mutations of CEnothera and include the 
well-known (E lata, (E scintillans, CE, oblonga, and 
CE alhida The view that CE. lamarckiana is, in spite 
of the numerous mutations it has thrown, a persistent 
species of equal value to CE biennis and others of the 
Onagra group, is maintained, though it is suggested 
that the whole group may be ultimately hybrid in 
origin. Indeed, it is accepted that hybridisation 
followed by new chromosome linkages and accom- 
pamed by mutations, some of them cytoplasmic and 
some arising in the chromatin, have been largely 
responsible for the evolution of the genus CEnothera 
as we now know it. 

The Parkgate Seam in South Yorkshire. — The 
Department of Scientific and Industrial Research has 
issued the thirteenth of its physical and chemical 
surveys of the coal resources of Great Britain (London* 
HM.S.O., 1929), being an investigation of the Park- 
gate Seam, which occurs over an extensive area in 
South Yorkshire and the adjoining parts of Notting- 
hamshire and Derbyshire. The seam is an exceedingly 
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important one and extensively worked throughout the 
whole area in question. In Derbyshire and Notting- 
hamshire it is spoken of as the Deep Hard, whilst in 
Yorkshire to the north of Barnsley it is known as Old 
Hards. The seam is generally considered as capable 
of being divided into three main sections, namely, the 
tops, the hards or middle coal, and the bottoms. Of 
these, the middle coal may be considered the most 
important , it consists very largely of duram. The 
method of investigation in the present report has been 
to cut some sixteen samples from the Parkgate seam 
as it occurs in South Yorkshire in the exposed portion 
of the coalfield, ranging from a little north of Barnsley 
to just south of Sheffield These samples have then 
been fully examined, and the results of the examination 
are reported in detail , the determinations include ap- 
proximate analysis, ultimate analysis, calorific value, 
melting point of ash, carbonisation assay, and ulti- 
mate and proximate analyses of the four constituents, 
vitrain, clarain, duram, and fusain. The work has 
been done not only on the whole sample, but also upon 
the various sections into which each sample could be 
divided, the sample consisting in every case of a vertical 
prism of the coal cut from the roof to the floor When, 
as IS sometimes the case, a certain portion of the top 
coal IS left standing to form a roof, such portion has not 
been included in the sample The report gives evidence 
of very thorough and careful investigation, and the 
results should be of value to those engaged in working 
this particular seam, that is to say, to practically all 
the collieries working in the area above indicated. 

A New Warm Stage. — An electrically heated warm 
stage and compressor for use with high-power object- 
ives is described by Messrs. J. E Barnard and F. V 
Welch in the January issue of the Journal of the Royal 
Microscopwal Society. The apparatus consists of a 
small box which encloses the heating system, the 
microscope stage and object holder, and also the object- 
ive and siibstage illuminator. The box is m two parts, 
one of which slides off the other and permits access to 
the object without disturbing the microscope or its 
adjustments The two electrical heating elements are 
clamped on the under-side of the stage, one on each 
side of the condenser, and the leads to them connected 
to the mams in series with a suitable variable resistance 
The temperature of the air inside the box is raised, and 
the stage and compressor can therefore be maintained 
at a constant temperature. As the compressor is a 
relatively large mass of metal, its temperature once 
raised changes little, and hence the two cover -glasses 
between which the material is placed for observation 
are also maintained at a constant temperature. The 
apparatus was designed for use in an investigation on 
bacteriophagic action involving observations of living 
bacteria for long periods, and for this purpose has 
proved entirely satisfactory 

Ultra-violet Light Transmitting Glasses. — ^A n 
interesting paper by Starkie and Turner on the com- 
position and properties of ultra-violet light transmit- 
ting glasses has appeared in the J ournal of the Society 
of Glass Technology, vol 12, No. 48. An account of 
the development of these glasses is given, together 
with some analyses The limits of transmission in 
the ultra-violet and the percentage transmission have 
been studied for eight commercial ultra-violet glasses, 
and the results show a wide divergence for the different 
samples The ageing effect of sunlight, known as 
solan sati on, was examined, and an exposure of several 
months in summer was found to reduce the trans- 
mission by more than 10 per cent in some cases 
Exposure to the light of a powerful arc for several 
hours brought about much more rapid ageing This 
ageing is usually accompanied by a colour change 
from a greenish to a brownish tint, which supports 
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the theory of Starkie and Turner, that the dominating 
factor in solarisation is the conversion of lerrous to 
ferric oxide in the glass. 

The Mechanism of Arcs — It seems now to be 
generally agreed that it is not necessary for the cathode 
of an aic to be hot for the discharge to pass The 
problem therefore arises as to how the cmient is main- 
tained, if it is not primarily due to thermions from the 
metal, and to meet this difficulty the suggestion has 
been made by Prof Seeligei and by Di. Langmuir 
that there is an ‘ autoelectromc ’ liberation of elections 
from the surface of the cathode in the high electric 
fields that are present in the localised region of the 
cathode fall in potential These fields can be of the 
order of a million volts per centimetre, and are ample 
to pull elections out of a cold metal under appropriate 
conditions, such as those employed, for example, m the 
recently revived Lilienfeld type of X-ray bulbs Un- 
fortunately, this theory requires that the current 
density in the cathode spot should not fall below about 
1000 amperes per sq cm , whereas some arcs in gases 
at reduced pressure have been desciibed by J Slepian 
and E. J Havei stick in the January issue of the 
Physical Review in which the cuiient density was onlv 
about one per cent of this It appears, then, that the 
field theory is not tenable, if its interpretation by these 
authors is correct, and they have again directed atten- 
tion in the same paper to a theory proposed by one of 
them (J. Slepian) thiee years ago, wffiich refeircd the 
maintenance of the arc not to any emission of electi ons 
from the cathode at all, but to the thermal ionisation 
of a layer of gas in its immediate vicinity 

Raman Optical Effect — In spite of the attention 
that the quantised scatteimg of light discovered by 
Prof Raman has already received, theie are a number 
of points connected with it that are still obscuie 
Perhaps the most significant of these is the difference 
m intensity between the Raman satellites and the 
corresponding infra-red absorption bands and maxima 
of selective reflection. Quaitz, for example, gives use 
to Raman satellites ecpiivalent to natural vibrations 
at 38 fjL, 48 fj., and 78 /x, all of which were, until 
recently, imknown m the mfia-red spectra M Czerny 
has now recorded the pair at 38 /x and 78 as ab.sorp- 
tion bands of crystalline quartz, using a grating 
apparatus {Zeitschrift fur Physik, Feb. 19); he has, 
however, found not the slightest trace of a band at 
48 ^ in this way, although there is an intense Raman 
satellite corresponding to this wave-length The 
origin of these discrepancies can only be suimised at 
present, but it may be, as the author suggests, that 
they arise from the fact that for a body to show the 
phenomena of selective leflection and absor]>tion, thci^ 
oscillators in it must have other properties than 
the mere possession of a definite period, whereas 
possibly the last condition alone suffices to produce 
a Raman satellite in scattered light 

Determination op Traces of Iodine in Vege- 
tables — McClendon and Remington, in the February 
number of the Journal of the American Chemical 
Society, describe a method for the estimation of small 
quantities of iodine in vegetables, depending on 
combustion in oxygen, the material being fed into a 
silica combustion tube by a special arrangement so 
as to avoid soot and tar formation. Chlorides and 
iodides volatilise and are condensed bj^’ electrostatic 
precipitation. Low temperature burnmg in open 
dishes reqmres about fifteen hours for 100 grams of 
dry sample, and does not lead to large losses of iodides 
if the ash is alkaline and the temperature never 
exceeds 450° Calcium lactate must be added to 
vegetables with an acid ash (cereals) in order to make 
the ash alkaline and to prevent its fusion. Com- 
bustion IS never complete if the ash fuses 



April 6, 1929] 


NATURE 


645 


Weather and Wireless 


lyTR R A WATSON WATT delivered the G. J. 
±>J- Symons Memorial Lecture of the Royal 
Meteorological Society in the rooms of the Society 
on Mar. 20 The lecture was illustrated by the first 
public demonstration, in Great Britain, of the re- 
ception by wireless picture telegraphy of current 
weather charts and forecasts, and also by the first 
public demonstration of the cathode ray direction 
finder. Figs. 1 and 2 are reproductions of the 



Fig 1 — S\ noptie cluut tiaiihinittecl and received bv vureless 
on Mai 20 bj tlie Fultogiaph method 


svnoptic chart for 6 pm on the evening of the lecture 
and ot a general inference and forecast based on the 
same data which were prepared in the Meteorological 
Office at the Royal Airship Works, Caidmgton, trans- 
mitted by the Fultograph method from the wireless 
station at Royal Airship Works, and received by wire- 
less m the rooms of the Society before 8.15 p.m The 
reproductions are from photogi’aphs of the actual 
Fultograms received by wireless. 

Subjoined is a summaiy of Mr Watson Watt’s 
lecture 

WiBELESS AND WeATHEB WARNINGS. 

Wireless commimication is of vital service to the 
forecaster, particularly in Great Britain, because of 
five special facts affecting synoptic meteorologj-^, 
namelv, that : 

(1) Data from very wide areas must be utilised in 
the preparation of forecasts 

(2) British weather comes mainly from the west. 

(3) The shortness of the periods for which we can 
at piesent forecast makes it imperative that the ex- 
change of data should be extremely rapid 

(4) The importance, in navigation, of meteoro- 
logical data more recent than that available at the 


time of departure increases rapidly with the mobility, 
speed, and range of action of the craft con- 
cerned 

(5) Aircraft require the most detailed meteoro- 
logical information attainable, on account of the ex- 
treme seriousness of the results of meteorological 
interference with normal flying 

The present state of organisation is such that the 
data for the whole of Great Britain is collected within 
an hour, sufficient data for Europe as a whole within 
an hour and a half, while a chart containing data for 
the whole northern hemisphere at 7 a m is issued 
before noon. Data from the Atlantic shipping routes 
is of special importance to the British forecaster, and 
transrmssion by wireless alone can put it m his hands 
sufficiently quickly 

The broadcasting of weather reports and forecasts is 
forming a public opinion which will react beneficially 
on the science by increasing the attention paid to 
meteorology in education The broadcasting of 
synoptic charts by picture telegraphy will enhance 
the value and facilitate the interpretation of the 
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Fig 2 — Written weathei torecast transmitted and receiv ed 
by tireless on Mar 20 by the Fultograph method 

broadcast reports. An experimental period of trans- 
mission of current synoptic charts will begin at a very 
early date, the transmissions being made from 
Daventry on the Fultograph system Such trans- 
mission of charts by one of the wireless methods now 
available is likely to be of extreme value to the airship 
navigator, who must be put in possession of sufficient 
data for the intelligent application of the forecasts 
sent him. The demonstration given show^ed the 
transmission and reception of current weather charts 
and written forecasts, and m particular the reception 
by wireless picture telegraphy of a synoptic chart for 
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6 p M of the same evening, together with a written 
forecast, prepared in the Meteorological Office at the 
Royal Airship Works, Cardington, and transmitted 
by wireless from Cardington 

The Weather of Wireless. 

Wireless has a climate and a weather of its own 
The weakening of signals over different kinds of 
country, depending on time of day and season, the 
dependence of atmospherics on latitude, place, and 
time, are climatological in scope. The qmck-period 
variations, erratic fading phenomena, and the like, 
are of the nature of weather, and atmospherics are the 
rainfall of wireless. The history of civilisation is in 
the mam the story of man’s progress towards inde- 
pendence of the weather. The history of wireless 
telegraphy is that of progress in the mitigation of 
these disturbing factors. 

The study of fading and signal variations is simpli- 
fied by considering separately the energy which 
travels along the earth’s surface and the energy which, 
after reaching high levels in the atmosphere, is re- 
turned to the ground level by reflection or mirage 
effects occurring at heights of 50 to 150 miles. The 
ground ray is heavily absorbed, but is not subject to 
random variations It can therefore be depended 
upon to give a reliable ‘ service area ’ of limited extent 
around the transmitter Outside this area the ray 
returned from the upper levels (the ‘ sky wave ’ as it 
is called m America) may arrive in such a relation to 
the ground ray as to neutralise it, and leave no signal 
at all, while a slight change in the conditions aloft will 
cause reinforcement. This gives a zone of severe 
fading outside the service area Still farther out the 
ground ray is so weak that it can never wipe out 
the sky wave, and so fading is actually less severe 
than nearer the transmitter. The limited range of 
the ground ray means that the greater part of the 
world’s wireless communications is carried by the 
sky wave. It is as if stations which are out of 
range for direct vision communicated by lighting 
up a cloud layer the illumination of winch is then 
visible at the distant receiver Most of the foreign 
broadcasting stations heard at night on the average 
broadcast receiver m Great Britian are heard by this 
process. 

Increasing sunspot activity improves the wireless 
mirror formed by the upper layers, and so improves 
long -wave reception. But for short waves these 
layers act as a cloudy prism rather than as a dirty 
mirror, and increased solar activity makes the layers 
absorb short waves more strongly, so impairing short- 
wave wireless 

Means have been developed for measuring the 
heights at which the turning back takes place, and 
the use of different wave-lengths in these measure- 
ments should provide valuable data as to the con- 
stitution and properties of the atmosphere at great 
heights 

Conditions for the travel of short waves m the upper 
air are ©ften so favourable that a signal is received 
directly, and again after it has been once or several 
times round the world. Moreover, it would appear 
that ‘ echoes ’ of this kind have been received owing 
to waves penetrating the upper layers, and being sent 
back from a reflecting surface, far beyond the moon’s 
orbit, formed of electrons which have been emitted 
from the sun. 

Atmospherics, of which as many as tliree or four 
thousand per second can be counted m a tropical 
night, are found to be capable of disturbing broadcast 
reception at stations up to four thousand miles from 
the place at which they originated. The average 
atmospheric applies to the receiving aerial an electric 

No. 3101, VoL. 123] 


force a hundred thousand times as great as is needed 
to give a readable signal. 

The Effect of Weather on Wireless 

Atmospherics are found to originate in thunder- 
storms, and the predominant source of the world’s 
supply of atmospherics at any given hour lies m a 
land where it is summer afternoon. The strength of 
atmospherics radiated from thunderstorms at known 
distances agrees with that computed fiom other 
data about lightning, and the average atmospheric re- 
ceived m England is of such stiength as would be 
radiated from a lightning flash 2000 miles away By 
means of visual direction finders, of the type demon- 
strated in operation, thunderstorms can be located 
by observations at stations one or two thousand miles 
away 

The surfaces of discontinuity between cold and 
warm air masses, which form the principal features in 
the modern interpretation of the weather map, pro- 
duce marked modifications in the strength of signals 
in the path of which they lie These discontinuities also 
produce errors in directional observations 

The Effect of Wireless oh Weather 

Dr Johnson has immortalised a brief chapter 
“ Concerning Snakes,” the full text of which is “ Theie 
are no snakes to be met with throughout the whole 
island ” Thus it is with the frequently alleged eftects 
of broadcasting on the weather. 

It IS to be remembered that all the rainfall of the 
world must be produced by evaporation, and that the 
average rainfall of England requires toi its evapora- 
tion the expendituie of eneigv at the rate of a third 
of a million horse-powei pei square mile, night ami 
day, throughout the year This is the approxnndte 
power of the Barking super-pow^r station, the largest 
electricity generating station in Great Jhitain The 
total rate of emission of energy tiom all tlie broad- 
casting stations of Great Britain and Noi them Ireland, 
in the limited periods during which the\ aie woiking, 
IS less than 55 horse-powder, the corresponding figure 
for Europe being about 400 horse-power Any etiect 
of broadcasting on rainfall w’oiild, therefore, mean 
the exercise of contiol by the expenditure of energ\' 
amounting to less than one part m a thousand inilhou, 
a reaction so sensitive that it could not ha\e escapee 1 
detection m the laboratory The scale ma^ be repre- 
sented in another w^ay by remarking that the annual 
rainfall for a single tennis court, if tlie energy re{|uir(*d 
for evaporation 'were purchased at a favourable rate 
as electrical energy, would cost about £800, while the 
London listener pays only Id. per annum, in his 10,s 
licence fee, for transmitter pow'ei The expenditure 
on transmitter powder foi all the B.B C stations 
amounts to only 2d per licence. 

Wireless and Weather Wkenihos. 

Extensions of the application of wureless telegraplu' 
in meteorological communications may well include 
the transmission of three-colour charts, m which the 
fronts are indicated in distinctive colours. Th(‘ de- 
tection and location of thunderstorms liy wireless 
direction finding on atmospherics lias been tested, 
and further experimental wmrk is likely to lead to 
applications of this method in the meteorologv of air- 
routes It is possible that some of the other measuie- 
ments of the effects of weather on wureless, as described , 
may be of use as aids to the forecaster in the identifica- 
tion and location of fronts. It may also be possible 
to trace a relation between measured ionisation 
gradients at considerable heights and the convective 
processes m the troposphere. 
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The Stereochemistry of Tellurium. 


By Prof. T. M. Lowry, F.R.S. 


l^EARLY ten years ago the late Mr R H. Vernon 
made a remarkable series of obseivations on the 


occurrence of isomerism m the alkyl derivatives of 
tellurium ^ The initial compound can be prepared by 
the direct action of metallic tellurium on methyl 
iodide, Te + 2CH3I — ^Te( 0113)212. Silver oxide then 
liberates from the iodide a weak ‘ a ’ base, TeMe2(OH)2, 
which when dehydrated undergoes a molecular re- 
arrangement, and is converted into a rather stronger 
‘ ’ base From this ‘ /3 ’ base a series of ‘ ^ ’ salts 
can be obtained, which have the same composition 
as the ‘ a ’ salts derived from the ‘ a ’ base. Measure- 
ments of boiling-pomts of solutions in acetone, and 
of freezing-points of solutions in benzene and in 
nitrobenzene, indicated that the two chlorides had the 
same normal molecular weight, but that, whilst the 
a-dibromide and the a-di-iodide were also normal, the 
^-compounds were partially polymerised thus : 


Molecular Weights 



a (Obs ) 

^ (Obs ) 

Calc 

Chlorides in acetone 

' 229 

226 

230 223 

228 

Bromides in acetone 

335 

430 

459 525 

j3l7 

Bromides in nitrobenzene 
Iodide in benzene 

401 

400 

445 370 


Iodide m acetone 


509 

707 


In view of the equality of molecular weights of the 
chlorides, and of the methods by which the a and 
salts were produced, Vernon supposed that they 
represented the trans and c%s forms of molecules 
having a square configuration, like that which Werner 
assigned in 1893 to the isomeric platinous compounds 
of the type Pt(NH3)2Cl2, thus • 


Me Me OH Me Me I 

\ / . . \ \ / 

Te Te Te=0 Te 

I ^Me H(/ u/ 


a-Di-iodide a-Base 

{trans ) {trans ) 


Anhydrous 

jS-Base 


|3-Di-iodide 

(CIS) 


The thorough character of the work, the simplicity 
of the explanation, and the obvious analogy with 
platinum, won for this scheme an immediate and 
umveisal acceptance, and it was a source of pleasure 
to me, in view of my intimate association with Veinon’s 
earlier activities, to be able to recoid in December 
last ^ the fulfilment of Vernon’s piediction in leference 
to the diethyl base that “ If this base does not decom- 
pose when its solution is evaporated to dryness, but 
gives diethyltelluromum oxide, the existence of two 
haloid series would be highly probable ” A detailed 
physico-chemical study with Mr Gilbert ® of Vernon’s 
own compounds had also confirmed the equality of 
molecular weights of the a- and /3- compounds, since 
measurements of the freezing-points of aqueous solu- 
tions gave almost identical values for van’t Hoff’s 
i-factor, namely, 1 1 for the a- and /3-bases, and about 
1 8 for the a- and /3 -hydroxy chlorides TeMe2(OH)Cl 
Although, however, Vernon’s experiments were 
impregnable, and the evidence for identity of mole- 
cular weight appeared to be ample, the writer 
concluded ^ that “ The striking difference in colour 
of the a- and /3-dihalides shows that the isomerism 


^ J c/iem Soc , 117, 86, 889 , 1920 119, 105, 687 ,1921 
“ P L Gilbert and T M Lowrv, J Chem -Soe , pp 3179-3189, 1928 
2 J Chem Soe , 1997-2010, 1928 
* J Chem Soc , p 308 , 1 928 

Mn Vat 


of the a- and j8-compounds must include some factor 
which is not expressed completely by merely putting 
two halogen atoms and two alkyl radicals at adjacent 
or at opposite corners of a square ” Serious reasons 
for doubting the validity of the whole scheme were 
found for the first time, however, when further 
expenments showed ® that a cyc^o-telluropentane 


CHg . CH2 


di-iodide, CHg 


\ 

CH, 


CH, 


Telg, prepared by Morgan, 


and Burgess,® and the bases and salts deiived from it, 
behaved in five different points like the corresponding 
a-compounds of Vernon’s series, to which he had 
assigned a ^ra7?5-configuration. Examination of 
models showed that, whilst it was easy to form a 
strainless img in the case of a c^^-compound, the 
formation of a tra7is-nng involved as usual an intoler- 
able strain, which produced a corresponding strain on 
the theory and made it desirable to look round for 
possible alternatives An analysis of the facts which 
were then available, showed that a larger number of 
them could be covered by assigning to quadrivalent 
tellurium a tetrahedral instead of a planar configura- 
tion , ’ but, in order to explain the formation of a- and 
/3-isomeiides, it was necessary to distoit the regular 
tetrahedron, which is accepted universally m the case 
of sulphur, by making one valency different from the 
other three 

A new series of experiments, described by Dr. 
H D. K Drew before the Chemical Society on Jan 17 
{Jour. Chem. Soc , p 560, 1929), has removed the 
last obstacle to a complete analogy between sulphur 
and tellurium, by showing that the changes recorded 
by Vernon involve an alteration of structure which 
goes beyond the limits of stereoisomerism This 
change of structure was actually observed by Vernon, 
who showed, while the a -di- iodide and potassium 
carbonate gave a basic salt, 


2 a-TeMe2l, + E:2C03->I . TeMe^ . O . TeMe> . I 

+ 2la + CO,, 

the /3-di-iodide and potassium carbonate gave tri- 
methyltelluronium idodide, by the wandering of a 
methyl group, 

2 ^-TeMe2l2 — ^ TeMe3l + ^ 

Vernon supposed that this wandering took place under 
the influence of the alkali, but Drew’s experiments 
show that it had already taken place in the prepara- 
tion of the jS-base, since the |3-di-iodide is itself a 
complex salt, which can be synthesised readily from 
the mono- and irr-methyltelluromum iodides, 


TeMogl + TeMeIg — ^ TeMegl, TeMelg or 

[TeMesf [TeMelJ-. 

The structure of these compounds was confirmed by a 
corresponding synthesis of the “ /3 - dibromide ” 
TeMegBr, TeMeBi’g, and of mixed halides of the com- 
position TeMegBr, TeMeIg and TeMegl, TeMeBrg 
The simple salts from which the more complex 
j8-eompounds were synthesised are obviously deriva- 
tives of trimethyltelluromum hydroxide, TelMegOH, 
and of the monomethyl compound Me . TeO . OH, 
which Drew describes as telluracetic acid. He there- 


® Gilbert and Lorn j , J Chem Soc , 2658-2667 , 1928 
* J Chem Soc , 321-329 , 1928 
’ Chem and Ind , 47, 1246 , Kov 23, 1928 
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fore assigned to the /3-base the structure of an an- 
hydr%dQ, TeMegO . TeMeO. Since, however, the 
monomethyl compoimd can be shown to have an acid 
rather than a basic reaction,® it is cleai that the 
mixture of mono- and ^ri-methyl-hydroxides should 
form a salt [TeMogJ^ [Me TeO 0] The correctness 
of this alternative f view can be established from 
measurements of conductivity,® which show that 
the ‘ jfi-base ’ gives a curious series of values ranging 
from A32=31 to Ag^j2=37. These can be explained 
by assigning to the cation [TeMcg]'^ a mobility of 50, 
as in the case of [ISrMe4J'*', and to the amon 
CHg TeO . 0 a mobility of 30, as in the case of the 
acetate ion CHg .CO O, giving a limiting conduc- 
tivity of 80 for the salt, or 40 for each atom of tellu- 
rium, in close agreement with the data recorded above 
It IS important to point out that whilst the 
st&reoisomerism of Vernon’s theory has been disproved, 
the isomerism indicated by his experiments may 
still be valid for some of the compounds of this series 
In particular, crystallographic evidence suggests that 
the a-di-iodide is itself a complex compound, with a 
structure that is very similar to that of the /3-di- 
lodide , there are therefore clear indications that the 
a-dihalides may form complex molecules of the type 
[TeMegl]^ [TeMeglg]" which would be isomeric with 
[TeMe3]+ [TeMel4]', although they are evidently 
more readily dissociated into molecules or ions con- 
taining only a single atom of tellurium. 

The abrupt disappearance of the only evidence 
which justified the representation of quadrivalent 
tellurium by a planar model at once raises the question 
whether the analogous configurations for quadrivalent 
platinum and palladium are likely to survive In a 
matter of this kind, prediction is dangerous, but it can 
at least be said that the planar formulae for palladium 
and platinum are supported by a greater variety of 
evidence and are therefore much less likely to collapse 
under a single blow The evidence cited by Werner 
in 1893 ® corresponds closely with that obtained by 
Vernon So long ago as 1828, Magnus,^® by the action 
of ammonia on platinous chloride, obtained a com- 
pound which is still known as Magnus' green salt. 
This has the empirical composition PtCl2 . 2NH3, but 
behaves as a complex salt of the formula, [Pt . dNHg]'*"*' 
PtCl4~" When boiled with ammonia it is con- 
verted into Beisefs salt,^ [Pt . 4IsrH3]++Cl2~~, which 
on heating to 250° or on boiling with concentrated 
hydrochloric acid, is converted into two isomeric 
forms of the non-valent diammine [2NH3 PtClg] 
These two isomers, which can be prepared more 
readily by the action of ammonia on aiqmomum 
platino-chloride,^® (NH4)aPtCl4, are distinguished, for 
no very obvious reason, as platosammine chloride and 
platosemidiammine chloride 
The two compounds, which differ in colour and in 
solubility, were formulated somewhat arbitrarily by 
Werner as follows : 




Cl 


V 


/ \ 

Cl NH3 

Platosammine chloride 
(sulphur-yellow), 

^ or trans 


NH3 Cl 

\ / 


Pt 


'ci 

Platosemidiammine chloride 
(orange-yellow), 
a or ns 


On account of tbeir limited solubility, their molecular 


« Gilbeit and Lowry J C/iem Soc , 1997-2010 ; 1928 
® Werner, Ze%t anorg Ohem , 3 , 310 , 1893. 

Magnus, Pogg Ann , 14 , 204 , 1828 

Eeiaet, Compt rend , 10 , 870 , 1840 11 , 711 , Ann Chm Ph 
[3] 11 , 417 , 1844 

Peyrone, Ann CUm Ph [8] 12, 193 ; 1844 16, 462 , 1846 
Jorgensen, Zeit anorg Chem , 24, 381 , 1900 
Werner, Zeit anorg CTiem , 3 , 310 , 1893 
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weights were not determined precisely until 1926, 
when Reihlen and Nestle made a series of observa- 
tions on the vapour pressures of solutions in liquid 
ammonia These showed that the cis compound had 
a normal molecular weight, whilst that of the trans - 
compound was twice as great On the other hand, 
Grunberg has obtained normal values foi solutions 
m acetone of both forms of the thiocyanate, 
[2]SrH3 Pt(CNS)2], Hantzsch has obtained normal 
molecular weights for solutions in phenol of both 
forms of the dipyridyl-compound [2C5H5]Sr, PtCl2] , 
and Kraus and Brodkorb^® have obtained normal 
values for the two forms of [2C5H5N . PdC^] and 
[2EtNH2 . PdClg], as well as for one foim of 
[21SrH3 . PdCl2], the other being hydrolysed too readily 
to permit of accurate measurements 

Up to this point the story is an almost exact dupli- 
cate of the recent observations on tellurium, since the 
mere multiplication of examples of a- and /3-com- 
pounds does not rule out the possibility of an alterna- 
tive explanation of the supposed isomeiism in either 
case , and the repeated determinations of molecular 
weights have again ptovided conflicting evidence. 
It is also open to question whether the oecurrence of 
the same isomerism in tetiammines of the type 
[20,115^ . Pt 2NH3]Cl2, might not stand or fall with 
that of the diammines Fortunately, however, physical 
evidence is now available which appears to be decisive 
on the point at issue Thus crystallographic observa- 
tions have shown that the double cyanides, 
K2[Zn 4CN],K2[Cd.4CN],K2[Hg 4CN], crystallise m 
the cubic system, and X-ray analysis^® confirms the 
obvious deduction that the anion has a tetrahedral 
configuration, such as has already been found in the 
molecules of [Snl4], although the ion [SnCl^J-- has an 
octahedral configuration On the other hand, the tv o 
pallado chlorides, K2[PdCli] and Am^pdClt], and the 
platinochloride K2[PtCl4] all ciystallise m the tetra- 
gonal system, and X-ray analysis confirms the 
deduction that the amon has the same symmetry as 
the crystal and must be represented with the four 
halogens at the corner of a s((uare of which the metal 
occupies the centre The jilanar configuration which 
Werner assigned to this gioup of compounds thirty-five 
years ago is therefore now established by a process of 
mensuration, which does not encourage any hope of 
its disestablishment by less diiect chemical methods. 

Reililen and ISTestle, Ann , 447 , 211, 1 92b 
“ Grunberg, Zeit anorg Ohem , 157 , 299 , 1 926 
” Hantzsch, Ber , 59 , 2761 , 1920 

Kraus and Brodkorb, Zeit anorg Chem , 165 , 73 , 1027 
“ Dickinson, J Amer Chem Soc , 44, 774 , 1922 
““ Dickinson, J Amer Chem Soc , 44, 2404 , 192*2 


University and Educational Intelligence. 

London — ^Dr Harold Raistnck has been appointed 
as from Aug 1 to the University chan of biocluumstry 
tenable at the London School of Hygiene and Tropical 
Medicine, where he will also hold the position of Director 
of theDivision of Biochemistry and Chemistr\ asa]iplied 
to Hygiene Dr Raistnck is a graduate of Leed^ and 
Cambndge. From 1915 imtil 1920 he was engaged on 
research work on the biochemisti y of micro -organisms 
for the Medical Research Committee in !Sir Fiedeiick 
Hopkins’s laboratory at Cambridge, and since 1921 he 
has been on the research staff of Messrs. Kobel's Ex- 
plosives Company, Ayrshire, where lie organised and 
equipped a new Biochemical Research Department 


The National LTmon of Teachers held its annual 
conference this year at Llandudno on Mar 30. The 
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presidential address, delivered by Mr C. W Cowen, 
of Sheffield, emphasised the increasing, and increas- 
ingly necessary, solidarity of the teaching profession 
and the broadening of the basis of the Union since 
1888 when the word ‘ elementary ’ was eliminated 
from its title Keferimg to the Board of Education’s 
pamphlet on '‘The New Piospect m Education” 
and the reorganisations designed to provide advanced 
instruction foi all pupils ot secondaiy school age, the 
president, while regietting that it has not been decided 
to enforce throughout England the raising of the age- 
limit of compulsory attendance, pointed out that such 
reorganisations involve iisks of hardship in individual 
cases and appealed to the 13oard that local education 
authorities should not be compelled to proceed im- 
mediately with tai -reaching schemes but invited to 
put them into operation cautiously and bj' stages as 
vacancies arise through retii'ement or other causes. 
Turning to the lelationship lietween education and 
industry, and to the gap left by the decay of the 
apprenticeship s\’'stem, he expiessed the opinion that 
as an effective training must be based upon an 
adequate general education, the laising of the school 
leaving age to at least til teen \ears is an essential 
prehininaiy to advance He lamented the desti no- 
tion, attributed to the opposition of small-scale em- 
ploj^ers, of the povertul movement towards day con- 
tinuation schools He cIosihI with an appeal to 
teachers to take an e\en gi eater part than they do 
already m all social movements which tend to the 
uplift of the masses of Hngland. 

Feom the Umvcisities Buieau of the British Empiie 
we have received a jiamphlet (pp 36, price Is ) con- 
taining lists ot students fiom otliei countries m the 
universities and uni\ersity colleges of Great Biitain 
and Ireland in the cm rent session The names of 
the students aie giouiied, sejmiately foi each institu- 
tion, under the names of the countiies to which they 
belong, and theie is a table showing the total number 
of students from eacii of the countiies named The 
grand total ot these numbms is 5170 The countries 
contributing most, to this total are India and 
Burma 1575, South Atnea and Rhodesia 574, United 
States of Amtuica aaO, Egyiit 382, Austialia and 
New Zealand 336, C'anada and Newfoundland 203, 
Germany 157, West Indies 128, Ceylon 121, China 
93 Of the Indian students more tlian halt are in 
the London colleges, and ot the lemainder Oxford 
and Cambridge have' 181, the modern English pio- 
vincial universities 288, Edmbuigli 133, and Glasgow 
99 Of the 574 South Airieans, 222 are in the London 
colleges {123 in the medical schools), 163 at Oxfoid 
and Cambridge, 100 at Edinburgh. Oxtord has 168 
students from tlie United States, including 96 Rhodes 
Scholais, Cambridge 64, London 136, and Edinburgh 
127 The Egyptian students aie chiefly m the modem 
English provincial umveisities (162), especially Bir- 
mingham (55), in London (131), and also in Edinburgh 
(55). Australians and New Zealanders congregate 
chiefly m Oxford and Cambiidge (157), London 
medical schools (64), and Edinburgh (37); Canadians 
in the London colleges (77), Oxford and Cambiidge 
(74), and Edmbmgh (35). German students have 
been coming to England in rapidly increasing numbers 
in the past four years ; they are chiefly m London 
(94), especially the School of Economics (40), and the 
modern English provincial universities A compari- 
son with similar pamphlets published two years and 
four years ago discloses some interesting increases . 
grand totals — 4385, 4596, 5170 , India, Burma, and 
Ceylon, 1199, 1361, 1696; Ueimany, 34, 93, 157; 
and decreases — South Afiica, 747, 624, 574 , Siam, 79, 
62, 37. 


Calendar of Patent Records. 

April 6, 1852 — It was Samuel Fox who introduced 
the light steel frame for umbrellas and parasols His 
patent for constructing the ribs and stretchers of 
steel formed into hollow trough-like shapes was 
granted on April 6, 1852, and the frames were put on 
the market under the well-known ‘ paragon ’ mark 

April 9, 1788. — The first beater thrashing-machme 
was patented on April 9, 1788, by Amdrew Meikle, 
who was led to the invention by making experiments 
with a machine of a different type which did not work 
satisfactorily. John Rastrick, the engineer, was also 
trying to solve the problem at the same time, and 
says himself that he had made maehmes on Meikle’s 
plan about ten years before the date of the patent, 
but though there is evidence that Meikle’s rights 
were contested and that he obtained little benefit 
from his patent, nothing has so far come to light to 
support Rastrick’s claim to be the real inventor 

April 10, 1790 — The first federal Patents Act of 
the United States was passed on April 10, 1790, and 
the first grant under it was made to Samuel Hopkms 
in the following July. Many patents had, however, 
been issued previously ; by extension of English 
patents by the Crown to include one or more of the 
colonies, ffirectly by the colonial authorities, and, 
after the Declaration of Independence, by Acts of the 
various State legislatures, especially Maryland, Con- 
necticut, Massachusetts, and Pennsylvania 

April 10, 1811 — In the first days of the railway 
locomotive, it was widely held — m spite of evidence 
to the contrary — that the adhesion of smooth wheels 
on the rails would not be sufficient to enable heavy 
loads to be drawn along the railway, and Blenkinsop’s 
lack locomotive was designed to overcome this 
objection This was patented on April 10, 1811, and 
was introduced on the tramline of Middleton colliery, 
near Leeds. 

April II, 1807 — The modern method of igniting 
the powder charge in all fire-arms dates from the 
invention of the percussion lock by the Rev. Alexander 
John Forsyth, the patent for which is dated April 11, 
1807 Forsyth used as his detonating powder a 
mixture of potassium chlorate, sulphur, and charcoal, 
but the specification is drawn in wide terms to include 
all percussion systems, and the patent was held to be 
good after a strenuous fight m the courts The British 
govermnent was, however, slow to adopt the new 
method, and Forsyth received no benefit from his 
patent, though his heirs were afterwards given a 
government grant of £1000. 

April 13, 1847 — Theodore Boehm’s improvements 
in the flute, which consisted mamly in the provision 
of a cylindrical instead of a tapering bore, and the 
adoption of a system of rings and levers in combination 
with the keys, whereby the fingers were given much 
easier control, received a Bavarian patent for five 
years on April 13, 1847. The introduction of the new 
flute raised a great controversy both as to the merits 
of the new construction and to Boehm’s claims to 
be the mventor, but its use soon became general 

April 13, 1869. — George Westmghouse’s first patent 
for a contmuous air-brake for railway trams was 
granted m the United States on April 13, 1869 The 
idea did not originate with Westmghouse, hut his 
construction embodying the three-way control cock 
and automatic valves in the connecting tubes, which 
ensured that the system would still continue to work 
if part of the tram became disconnected, was the first 
practical system, and was immediately taken up. It 
was greatly improved in the following years, and by 
1874 had been fitted to more than 2000 locomotives 
and 7000 coaches 
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Societies and Academies. 

London. 

Society of Public Analysts, Mar 6. — Christine Mary 
Fear . On the alkaloid test for tannin. It has fre- 
quently been asserted that most alkaloids are precipi- 
tated by tannin, but the author’s experiments show 
that the only alkaloids givmg appreciable precipitates 
with tannin solutions alone are brucine, caffeine, 
cinchonine, cinchomdine, quniine, and strychnme 
— A L. Andrews The cryoscopic method for the 
detection of added water in milk The determmation 
of the freezmg-pomt affords a simple and trustworthy 
means of detecting added water in milk Genuine 
milk has a freezing-point not higher than - 0 550° C , 
when determined by the method m use m the New 
Zealand Dominion Laboratory If the fieezing-point 
rises to - 0 530° C , watermg may be suspected, and 
if to - 0 520° C , the milk has certainly been adulter- 
ated with 5 per cent of added water — A J. Parker 
and L. S Spackman * Investigations on the relations 
between the acidity and freezing-point of milk The 
normal acidity of fresh milk is 0 14 per cent The 
correction factor is 0*003° C for each 0 01 per cent 
excess acidity between acidities of 0 17 and 0 60 per 
cent, and 0 010° C for acidities ranging from 0*14 to 
0 17 per cent lactic acid When the cryoscopic method 
IS used for the determination of added water in milk, 
it can be applied with accuracy only when the samples 
are quite fresh 

Paris 

Academy of Sciences, Feb 25 — The president 
announced the death of M J Boussmesq — Charles 
Richet • Some statistics on the mortality and age of 
election of members of the Academy. — L. Cayeux 
Typical ealcispheres are Algae — Henri Villa! . A prob- 
lem of hydrodynamics — Guido Castelnuovo was 
elected correspondant for the Section of Geometry in 
the place of the late Luigi Bianehi — Paul Delens The 
differential geometry of spheres and groups of torsors 
— Marcel Vasseur Deformable surfaces with per- 
manent conical network — Bertrand Gambler Quad- 
ratic solutions of Moutard’s equations — Alexandre 
Ghika . The analytical prolongation of a given func- 
tion by its development in Taylor’s senes — D Pom- 
pem A geometrical form of the fundamental theorem 
of Cauchy — Alex.*Froda The relative maxima and 
minima of functions of real variables — Z. Horak The 
conditions of validitj^ of Hamilton’s principle — D 
Iwanenko • Two remarks on Dirac’s equation — G. 
Ribaud and S Nikitme ; The realisation of the black 
body at the melting-point of palladium by the tube 
method — H. Pelabon The electronic theory of bad 
contacts — ^Jean Lecomte • The elimination of diffused 
radiations in an infra-red spectrometer — Paul Bary 
and Jose V. Rubio Observations on colloidal solu- 
tions of alumina and chromium oxide and their de- 
siccation — F. Bourionand E Rouyer: The determina- 
tion by the boding -point method of the molecular 
equilibria of resorcinol m solutions of lithium chloride. 
— A. Chrdtien and E. Cornec The equilibria between 
water, sodium nitrate, and sodium chloride — Albert 
Roux and Jean Cournot • Combined influences of 
velocity of deformation and of temperature on the pro- 
duction of cold hardening. — B. Bogitch The reduc- 
tion of fused silicates by carbon monoxide Silicates 
of copper Metallic copper is produced when the 
carbon monoxide amounts to 3 per cent of the gas 
mixture , when the percentage reaches 26 per cent 
the reduction of the copper is complete — Mile. M 
Pernot • The system mercuric iodide, potassium iodide, 
and acetone — Mme Ramart-Lucas and Mile Amagat 
The comparative stability of isomers according to 
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their absorption spectra Allyl and isoallyl deriva- 
tives of the benzene series The absorption curves 
and thermal stability of these compounds are in agree- 
ment with the rules laid down by the authors in earlier 
communications — A. Michel-Levy and Gaston Grenet • 
The relation between the increase of the magnetic sus- 
ceptibility of certam heated rooks and the modifications 
which occur in certam of their mineral constituents 
— Paul Corbin and Nicolas Oulianoff Mylomtic zones 
with hercynian orientation in the massif of Mont 
Blanc — P Idrac Some singularities of the Gulf 
Stream — H Buisson Measurements of the ozone in 
the upper atmosphere during the year 1928 — G 
Nicolas and Mile Aggery A Heteiospormm paiasite 
of Viburnum odoratissimum — Louis Rapkine The 
role of free oxygen in development — Takir Ertogroul * 
The oiigm of the pentrophie membrane in the silk- 
worm — A Demolon and G Barbier The conditions 
of formation and constitution ot the aigilo-humic 
complex of soils The colloidal clay is a fixation factor 
of the humic colloids ot soils The cations absorbed 
by the clay, especially Ca, condition the formation of 
ciay-humus complex This complex can be lepro- 
duced starting with its constituents — Georges Lak- 
hovsky Explanation of the therapeutic effects of 
open oscillating circuits on the organism of living 
beings — d’Arsonval Remaiks on the preceding com- 
munication The application ot Hertzian wa\*cs in 
therapeutics and then bacteiicidal action was utilised 
m France neaily forty years ago — P Lecomte du 
Nouy • The rotatory power of serum as a t unction ot 
the temperature Fiom a study of the rotatory ])owei 
of normal horse seium for temporatuios vaiying 
between 0° C and 70° 0 , it is concluded that u]) to 
50°-52° C only very small changes occui in the 
chemical nature ot tho seium piotems for a time ot 
heating of about two liours At 55° 0 a cliange is 
noted after twenty minutes heating, and abo\o 59 C 
change is very rapid — Maurice Fontaine Tho in- 
crease in the oxygen consumed by marine animals 
mider the influence of high prossuies Its variations 
as a function of the duration of the compi ession The 
oxygen consumed by Pleuronectcs plaiessa under pres- 
sures of 100 kgm. increases during the compression 
to a maximum, then diminishes, but remains f(U 
several hours above the normal consumption — P. 
Thomas, A. Gradinescu, and Mile R Imas The 
utilisation of the pentoses m the animal organism. — 
Mile. Andree Courtois The small proportion of 
cholesterol m the fatty matters trom the ehrvsahds 
of Lepidoptera 

Geneva. 

Society of Physics and Natural History, Doc. 20 - 
R Bach and A Schidlof The allotropio states of 
iron It is generally admitted, from earlier rescai t lies, 
that iron has four allotropic vaiieties, a, 7, d, and 
is characterised by the same ciystal netwoik for a, L 
5 (centred cube), and another face-centred cube toi ■> 
The authors find confirmation of these views from 
the study of tho variations of the constant ol the 
crystal network m the neighbourhood ot tho trans- 
formation points of tho difleient varieties — L 
Reverdin Faumstic study of the station of Sunipf 
(Zoug) , the Bronze Age (2). The author eomplett^s 
the results of the excavations of 1926 by thos-e of the 
years 1927 and 1928, obtained at two new places 
The numerical proportions of the diftercnt species 
vary from one field to the other, but the sheep pre- 
ponderates. Taken as a whole, the descending order 
IS sheep, ox, dog, pig, horse J Favre has determined 
the molluscs Those of the arclueological layer are 
characteristic of aquatic deposits without excejition. 
The presence of Valvata pisanahs, var antiqiia^ 
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shows that it was a lake and not a marsh. — F 
Battelh . The relation between the voltage and 
the duration of the stimulation in the production of 
convulsions. Continuous current and alternating 
current (frequency, 45), with the voltage rising from 
10 to 86 volts, were applied to the frog For the 
lower voltages the action of the alternating current 
is much more prolonged, but the durations tend to 
equality starting from 45 volts 

Rome 

Royal National Academy of the Lincei, Dee 2 — 
Gino Fano . S. Lie’s representation of the linear 
element of the plane on dotted space — L. Cambi 
Univalent iron, cobalt, and nickel, and mtrosothio- 
salts : reply to W Manchot. — A Palatini : Constant 
tensors associated with binary and ternary varieties — 
Maria Paston Noteworthy identities relating to 
derived tensors — C. Burali-Forti A question con- 
cerning elastic films. — E Cech . The asymptotic 
correspondence between two surfaces — G Vranceanu • 
The equations of the problem of two bodies of vai lable 
mass Lcv]-Civita has recently considered the prob- 
lem of the motion of a body, the mass of which 
varies as the lesult of the tall of meteorites on to it 
(astronomical case) and arrives at the conclusion that 

= F should be taken as the fundamental law 

The equations of the problem of two bodies of variable 
masses, which is of astronomical interest, are now 
considered — E Gugino A new interpretation of 
Gauss’s principle of minimum con ti action — B Fmzi 
The singularity of dynamic actions m the ]iroblem of 
the plane strip — R Serin i Symmetrical deforma- 
tions of an elastic strip — D. Graffi The theory of 
the transmission ot heat by convection — Stefano 
Lodovico Straneo Application of the functional 
method to the study of the cooling of a bar — A 
Occhialini The effect of resistance on a spark 
spectrum A method is described which allows of 
the classification of the lines emitted by an element, 
and IS based on their behaviour when a resistance is 
inserted in the discharge circuit Use is made of low 
voltage spark spectra, and, if the resistance is suffici- 
ently high, the spectrum lacks certain lines, whereas 
if the resistance is dimmislied these lines appear 
adherent to the cold electrode in groups at definite 
values of the resistance — M. Kahanovicz Elastic 
constants in i elation to the periodic system of the 
elements Elasticities of form, volume, and tension 
are piogressive functions of the atomic number The 
relationships are simple proportionalities, and the 
product of the modulus with the atomic number 
constitutes a constant characteristic of the group 
V arious conclusions are drawn concerning the mutual 
relationships between the different deformations — 
G Bargellmi and Lydia Monti 2 5-Dichloropheneti- 
dine The dichloiophenetidine obtained by Reverdin 
and During by treating phenacetm, in acetic acid 
solution, with nascent chlorine and hydrolysing the 
resulting dichlorophenacetm, is the 2 . 5-compound — 
R Altschul A new procedure tor staining glial cells. 
Weigert’s method for levealmg the marginal glia, the 
fibrous gha, and their relations to the vessels may be 
greatly simplified and rendered more certain in its 
results. — C. Ruiz The fauna of the Jurassic volcanic 
tufas of Roccapalumba, Sicily. — Constantino Gorino : 
Thermobiosis and microbic dissociation. By thermo - 
biotic cultuie is meant, not adaptation of organisms 
to high temperatures, but treatment to ascertain if 
some of the cells are more or less thermophile. This is 
done by subjecting the cultures, suddenly and as 
soon as they are inoculated, to temperatures ranging 
from 50° to 70°, the daily re-inoculation of each 


culture being made at its own special temperature. 
In this way a mesophile species of the Subtihs group 
has been dissociated into a stram showing transitory 
thermo -tolerance and another exhibiting lasting 
thermo-tolerance — G Testi Dragone : Fluorescence 
of vegetable juices in filtered ultra-violet rays. The 
experiments on the effects of the rays from a Hanau 
lamp, after passage through a uviol filter, on the 
latex from plants of various families, have now been 
extended to the resinous substances of a number of 
Comferse and to the essential oils of the pericarp of 
various CUrus species The resins exhibit fluorescence, 
which is usually blue, but sometimes greenish or 
brownish These substances, then, protect the parts 
of the organism producing them from harmful, 
invisible radiations by convertmg these latter into 
harmless radiations of greater wave-length. Similar 
results are obtamed with the oleiferous glands of 
Citim — N. A Barbien Physiological culture* 
results and applications. The author has previously 
shown that it is possible to separate, from vegetable 
tissues, the soluble and msoluble salts existmg pre- 
formed therein These salts, as a whole, constitute 
the physiological fertiliser, which is the salme nutri- 
ment most suitable to, and most readily assimilable 
by, a plant Various crops, when fertilised on these 
lines, give favourable yields in comparison with 
similar crops to which the fertihsers commonly used 
are applied. — V. Bambacioni Contribution to the 
embryology of Lihum candidum L Various observa- 
tions are recorded, of interest not only as regards 
the development of the feminile gametophyte 
which, perfectly identical with that of FnUllana 
persica, follows the Euphorbia dulcis type and explains 
in the simplest manner the increase in the number 
of chromosomes m the nuclei of the chalazal region, 
but also on account of a number of anomalies, some 
not previously described 


Official Publications Received. 

British 

The IJannih Dairj Resonrcli Institute Bulletin No 1 Surplus Milk 
and Milk Residues, being the Report ol an In\estigation into the 
Utilisation and Marketing of Surplus Milk and Milk Residues carried 
out lor the Scottish National Milk and Health Association and the 
Empire Maiketing Board Bj Ai chib aid Macneilage, Ji Pp Ob 

(Glasgow The Uiiiveisit> ) 2'> bd 

Tlie Journal oi the Ro>al Antliiopological Tnstituti* ot Great Britain 
and Iieland Vol 58, July to Decernbei 192S Pp xiv-l-S05-5b4-f 17-|- 
plates 25-53 (London) 15^ net 

Report and Balance Sheet of the Natrmal Botanic Gardens of South 
Atiici, Kirstenbosch, Newlands, Cape (and the Karoo Garden, Wlutelull, 
iieir Matjesfontein), loi the Year ending December 1927 Pp 25 

(Kiisteuboscli ) 

t^uaiterly Journal of the Royal Meteorological Societj Vol 55, No 

229, Jaimaiy 1929 Pp loj (London Edward Stanford, Ltd ) 7s bd 

Department ot Scientific and Industrial Reseaich Building Science 
Abstracts Compiled by the Building Research Station and published 
in conjunction with tbo Institute oi Buildeis Vol 1 (New Series), 
No 12, Decernbei 1928 Abstracts Nos 2127-2293 Pp v-f379-493 
(London H M htationory Office ) 9d net 
British Association Reprints No 21 Report on Science in School 
Certihcate Examinations Pp 443-532 (London ) L 
Journal ot the Chemical Society containing Papers communicated to 
the Society Pebruarj 1929 Pp iii-!-2i7-3b0-f- viii Journal of the 
Chemical Society bnpplementaiy Niirabei, containing Title-pages, 
Contents and Indexes, 1928 Pp 3509-3433-fx\xMi-f 4 (Loudon) 

The Indian Forest Records Silviculture Senes, Vol 13, Part 7 Slash 
in Chir Pine (Pmas lo^mtohu) Forests , Causes ot Formation, its Influence 
and Treatment ByJ EC Turner Pp \ a -b 4b -f- 2.5 plates (Calcutta 
Go\ernment ot India Central Publication Biancb ) 3 b rupees , 6s 9y 
Biitish Research Association tor the Woollen and Worsted Industiies 
Annual Report, 1928-29 Pp tiU (Leeds ) 

Foreign 

Human Biology a Record of Reseaich Vol 1, No 1, January 1929 
Pp 152 (Baltimore, Md Warwick and York, Inc ) 1 50 dollars 
Pi oceedings of the Imperial Academy Vol 4, No 10 , December 1928. 
Pp xxxiii-xxxn -f 5b9 625 Vol 5, No 1, Jauuaij 1929 Pp ii-l-5() 

(I’okjo ) 

United States Department of Agriculture Technical Bulletin No 9S - 
Imported Parasites of the European Corn Borer m America By D W 
Jones Pp 28 (Washington, D C Government Printing Office ) lb 
cents 
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Proceedings of the Academy of Natural Sciences of Philadelphia, Vol 
80 A ReMSion ot Leidj’s Collection ot Mermithids By G Steiner 
Pp 647' 552 A Collection of Birds from Siam By Rodolphe Meyer de 
Schauensee Pp 558-5S0 Studies on West Indian Mollusks the Genus 
Zachrysia By Henry A Pilsbry Pp SSl-oOO Notes on New Jersey 
Pishes By Henry W Fowlei Pp e07 014 (Philadelphia ) 

University of C<ilifoima Publications in America Archaeology and 
Ethnology Vol 25, No 1 Lo\elock Cave By Llewellyn L Loud and 
M R Harrington Pp viu4-183 + 08 plates (Berkeley, Calif Uni 
versity of California Press , London Cambi idge University Press ) 2 50 
dollars 

University of California Publications in Zoologj Vol 31, No 11 
A Study of Physical and Chemical Conditions in San Francisco Bay, 
especially m relation to the Tides By Robert 0 Miller, William 1) 
Ramage and Edgar L Lazier Pp 201-207 + 5 charts (Berkeley, Calif 
University of California Press, London Cambridge Unnersity Press) 
85 cents 

Ministero dell’ Aeronautica, Aviazione cn i!e e Traffico aereo Annuario 
1929 (anno 7) Pp 211 (Roma) 

United States Department of Agriculture Technical Bulletin No S3 
The Pacific Flathead Boier ByH E BuikeandA G Bov mg Pp 2b 
(Washington, D C Government Printing Othce ) 

Publikationer fra det Danske Meteorologiske Institut Aarbpger 
Isforholdene i de Arktiske Have (The State of the Ice in the Arctic Seas) 
1928 Pp IS +6 maps (K/benhavn GEO Gad) 

Mar\-Bngels Archiv Zeitschrift des Mar\ Engels Instituts in Moskau 
Herausgegeben von D Ria/anov Band 2 Pp vui+ol3 (Fianklurt 
a M Marx Engels-Arehiv Veilagsgesellschaft m b H ) 12 gold marks 

Memoirs of the Ooliege of Science, Kyoto Imperial University Senes 
A, Vol 12, No 1, January Pp 80 Series B, Vol 4, No 2, February 
Pp 81-163 (Tokyo and Kyoto Maiuzen Co , Ltd ) 

CATA.LorUFS 

Law, Crime and the Criminal (Catalogue No 515 ) Pp 40 (London 
Francis Edwards, Ltd ) 

Eighteenth Century England a Catalogue of Books and Autographs 
(New Senes, No 1 ) Pp 92 (London Francis Edwards, Ltd ) 

The Bureau of Information on Nickel, Ltd Senes B Nickel Cast 
Iron No 4 Nickel Cast Iron in Iheory and Practice Pp 8 Senes 
H General No 2 The Bureau , What it Is and What it Does Pp 
12 (London ) 

Diffraction Gratings ruled on the Dividing Engines of the Johns 
Hopkins University, Baltimore, Md , USA, under the superv ision ot 
Professor R W Wood (Rooster 28 ) Pp 4 (Delft P J Kipp en 
Zonen ) 

West Africa Books, Maps and Views relating to the Gold, Ivory and 
Slave Coasts, Sierra Leone, Nigeria, Dahomey, Liberia, Benin, etc Pp 
IS (London Francis Edwards, Ltd ) 


Diary of Societies. 

FRIDA F, April 5 

Institute op British Foundrymen (Lancashire Branch) (Annual Meeting) 
fet College of Technology, Manchester), at 4 — J Yates Foundry 
Organisation 

Sanitary Institute (at Council House, Birmingham), at 6 30 — 
H H Humphries Some Drainage Problems in Birmingham 

Transport (Manchester, Liverpool, and District Section) 
^t Manchester), at b 30 — D R Tjamb Sidelights on the Transport 
Problem 

Institution OF Electrical Engineers (Meter and Instrument Section), 
at 7" — B W Hill Some Technical Considerations concerning Power 
Factor in Relation to Tariffs 

Junior Institution of Engineers (Informal Meeting), at 7 30 —Technical 
Film showing the Production of Graham-Paige Cars m America 

Insytotion of Mechanical Engineers (Midland Graduates’ Section) 
^t Clmmber of Commerce, Birmingham), at 7 30 -Wing-Comm T R 
Cave-Brown-Cave Aircraft Engineering in its Relation to Mechanical 
Engineering (Annual Lecture) 

SATURDAY, April 6 

Institution OF Municipal and County Engineers (Yorkshire District) 
^t I own Hall, Leeds), at 2 30 —Resumed Discussion on the Address 
by W J Hadfjpld on The Local Government Bill and the Municipal 
Engineer, with Particular Refei ence to the Compensation Clauses 

mtol Association of Engineers (at Technical College, Hull), at 7 16 — 
H E. Copp The Carbonisation of Coal 


MONDAY, April 8. 

(War Section) (Annual General Meeting), at 
Rear-Adml B T Meagher, Squad 
Leader M L Burton Discussion on Functional Diseases of the Nervous 
oystem 

Victoria Institute (at Cential Buildings, Westminster), at 4 30-Lt- 
Col L M Davies The Philosophic Basis of Modernism 
Royal Society op Medicine (Orthopaidics Section), at 5 — W H 
Ogilvie A Beview of Recent Work on Bone Tumours — R. Watson- 
Jones Wrist Dislocation with Associated Nerve Lesions 
Royal Institotion of Great Britain, at 5 -General Meeting 

Society), at b -G H Gardner 
Notes on the Inspection of Public Works 
Institution of Blegtbical Engineers (North-Eastern Centre) (Annual 
General Meeting) (at Armstrong College, Newcastle-upon-Tyne), at 7 — 
B L Goodlet The Testing of Porcelain Insulators 

Industry (Yorkshire Section) (Annual General 
Meeting) (at Hotel Metropole, Leeds), at 7 15 -Dr E G Ritchie The 
Storage of Steam m Industrial Plants 
Rotal Institute of British Architects, at 8 — Maior-General Sir Fabian 
Ware . The Work of the Imperial War Graves Commission 

^ The Education of a Young 
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TUESDAY, April u 

Society for the Srunv of Inebriety (at 11 Chandos Street, W ), at 4 — 
Di J D Rolleston and otheis Discussion on Alcohol m Therapeutics 
Institution of Petroleum T]i:cHNOLO<.isrs (at Ro>al Society ot Arts), at 
5 30 —Dr L Dudlej Stamp The Oil and Gas Fields of Burma 
Zoological SocinrY or London, at 5 30 —S R Douglas Further Results 
of Dr Wilfrid Ashley’s Evpeiiment on nuiking Woodcocks breedin" 
m the West of Ireland — J W Wintei bottom Studies m Sexual 
Phenomena- Continual Display in Birds — W S Bristow e (a) The 
Mating Habits of Spideis, with Speciil Refinence to the Problems 
surrounding SeY Dimoiphism , (6) (1) The Spiders of the Scilly Islands , 
(2) The Spiders of Lundy Island , (3) A Conti ibiition to the Knowledge 
of the Spiders of the Channel Islands — O J Conoll> A New Copepod 
Parasite representing a New Genus and its Larval Development 
Institution of Civil Engineers, at b — 11 Hall The New Piccaddlj 
Ciicus Station 

London Naturai Historv Socieiv (at Winchester House, Old Broad 
Street), at b 30 —J B S Dallas Siimmei in Svvit/eiland 
Institute of Marine En( ineer.s, at b 3(J — W E Woodeson, lun , and 
J S Gander The Relative Ments ot Pulveiisf d Fuel and Mechanical 
Stoking and then Application for Manne Pm poses 
Institution oi- EnEcrRicvL Enginelrs (Noith Midland Centre) (at Hotel 
Metropole, Leeds), at 7 —Annual Genei il Meeting 
Institution of Electrical Enginfers (Noith-Westein Centie) (Annual 
General Meeting) (at Engineeis’ Club, Manchestei), at 7 —Hon Sii 
Charles A Parsons and J Rosen Diiect Geneiation ol Alternating 
Cuirent at High \oltages — J A Ku>s(‘i Rt'cent Developments in 
Till bo-G enei atoi s 

iNSTirurroN of Blecibicvi Enc.inurs (Scottish St'ciion) (Annual 
General Meeting) (at Ro>al T( clinical Collegi', Glisgow), at 7 — E B 
Wedmoie, Dr W 13 Whitney, and C E R Biiice An Intioduction 
to Researches on Circuit Bi caking 

Royal Photographic Society oi- Griut Buiivin, at 7 —S H Hoigan 
Bringing Photogiaphj to the Piintnig Press 
North-East Coast Institution oi- Bnginelus vnd Sihpbuii dfrs 
(Middlesbrough Branch), at 7 30 

Institution of Engineers and Shipbuii di rs in Si on vnp (at 39 Elmbank 
Crescent, Glasgow), at 7 30 — Di -lug F Sass Expuu nces w ith and 
Investigations on Double-acting Auhss inieitiun Diesel Engines 
iNsrnuiioN 0 !' Automobiit Enu.inelks (at Ro'yal Socieiv of Arts), at 
7 4-) —11 S Rowell and C G Williams Autoiiutic Spaik Advance 
Royal Societv oi Medicine (Psvcluativ Section) (]onitlv with British 
Psv chological Societj, Medical St ction), .it b — Di E Jones, Di II 
Yellovv'lees, Di R D Gilltspie, and others Discussion on Tin Role ot 
Anxietj in the Psjehoses and Ps^cJiu neiiiost's 
Teievision Sociitv (at Engineers' Club, Coventiy Stieet), at .S — J C 
Rennie Some Notes on Bxploi mg 

WEDNESDAY, Apkii Id 

Institution oi Elfciuiuvl Eni.im lus (Wiieltss Section), at t> — T L 
Eckei slej Shoi t Wav t‘s 

Malacoloi.ical SociETv OI London (in Zoological Dtuiaitmeiit, Univeisitv 
College), at b 

Royal Society of Arts, at 8 — G H Nash Sonit' Modtun Aspects ot 
Electrical Communication 

ELCCTROPLArnRS’ AND DEPOSITORS’ VI Sot u I'Y ('it North, iniptou 

Polytechnic Institute), at 8 30 —B Claik ot Oi game Addition 

Agents in the Electio deposition ot Coppei 

THU USD AY, Aprii 11 

Textile Institute (at Midlantl Hotel, Bratlloiil), at J 30 -H T Ti/aid 
Science and the New Industrial Revolution (Mating Ia>cUue) 
Institution or Electrical Eni ineers, at i) — B L tJoofilet The 
Testing ot Poicelain Insulators 

Royal Aeronautical Socilty (at Royal Sucn+j ot Aits), at C 30 — 
M Lapiesle Wind Tunnel Methods ot tin* Eithd Labor at oi\ 

Institotc oi Meials (London Local Section) (Annual Geuei.il Meeting) 
(at S3 Pall Mall), at 7 30 —Dr Hankins and otheis Discussion on 
Hardness Testing 

Roy'Al Society op Medicine (Neiuology Section), at S .10 —Discussion 
on Disseminated Encephalo-myelitis 

Nelson- Textile SociiOTv (at Nelson)— F Hughes Slev Constiuction 
and Traverse of Shuttle 


FRIDAY, April 12 

Royal Society of Arts (Indian Section), at 4 30 —A T Cuopei Rt‘cent 
Electrical Developments in India 

Royal Astronomical Society, at 5 — L Rosenhisid The Annual Varia- 
tion of Latitude— B A Kreiken On the Dvvait N.ituii' of the 
Spectroscopic Binaries —H Hon oiks The Lougitudi* of the Roval 
Observatory, Cape of Good Hope, irom Wireless Signals, Oct -Nov 
1920 —S A Mitchell Atlas Stellarum Vaiiabilium, Seiu'S VII 

North-East Coast Instituiion of BNorNrrits and Shipbuiiders 
(at Mining Institute, Newcastle-upon-Tyne), at o 

Society oi- Chemical Industry (Manchestei Section) (Annual (Jeneril 
Meeting) (at Engineers’ Club, Manchester), at 7 — T K Woolaston 
Suggestions m Steam Raising 

Institution of Mechanical Engineers (Infoimal Meeting), at 7 — 
F E F Durham Pumping Plant 

Gi^looists’ Association (at Univeisity College), at 7 3d — E J Wayland 
The Later Geological History of the Equatorial Lakes m Uganda 

Oil and Colour Chemists’ Association (Manche.ster Section) (at Milton 
Hall, Manchester), at 7 30 —Annual Gmieral Meeting 

Society op Chemical Industry (Birmingham and Midland Section) 
(jointly with Chemical Bngineeiing Gioup) (at Bngineeis’ Club, 
Birmingham) -Dr C M Walter The Design and Opeiatnm of Gas 
Heated Furnaces 

SATURDAY, April Li 

Institution of Municipal and Countv Enginffrs ()ointIv with Yoik- 
shire and North-Western Districts) (m College ot ‘ Teehnologv , 
Manchestei), at 2 30 -W J Ilacltield The Local Guvenmient Bill 
with Paitieular Reference to the Road Clauses 
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Co-education. 

S CIENCE does not give a clear lead on the ques- 
tion of co-education The physiological and 
psychological differences between the sexes are not 
‘ significant ’ enough to determine whether the 
sexes should preferably be educated together or 
apart When in 1922 the Consultative Committee 
of the Board of Education was preparing its valu- 
able report on “ Differentiation of the Curriculum 
for Boys and Girls respectively in Secondary 
Schools,’’ it wisely consulted a distinguished 
medical man, the late Dr J G. Adami, on the 
anatomical and physiological differences between, 
the sexes Dr Adami classified those differences 
under four headings — [a) rate of growth ; {b) date 
of adolescence , (c) anatomical age , and (d) after 
puberty, the composition of the blood — and gave 
the Committee all the information available on the 
interrelationship of the internal secretions and 
the essential and secondary organs of sex , for, as 
he said, obviously it has a profound bearing upon 
the problem before the Committee ” 

The lower proportion of red blood corpuscles in 
women has been established by several workers 
Dr Adami discussed at some length recent work 
on the calcium metabolism of the body, referring 
especially to Blair Bell’s conclusion that, with the 
onset of puberty, the calcium metabolism in the 
female becomes unstable, whereas m the male it 
remains comparatively constant The committee 
observes that at that time Blair Bell’s views had 
not been generally accepted by physiologists, but it 
appeared possible that the greater nervous excita- 
bility of the feminine sex might be ascribed to a de- 
ficiency in calcium. If the Committee showed a 
disposition to study its problem m the dry light of 
science, its recommendations stressed the need 
for further inquiries rather than the value of results 
already attamed 

It must be remembered that the Consultative 
Committee was not concerned directly with the 
question of co-education Evidence on this ques- 
tion was, however, received, and a digest is given 
m an appendix The questions considered refer to 
the relations between boys and girls in mixed 
schools — ^whether, for example, boys tend to take 
a preponderating part m the social bfe of the school 
— ^the danger of overpressing girls and not pushing 
boys forward sufficiently, the relative failure to 
meet the individual needs of some girls, and, finally, 
staffing difficulties These last appear to be the 
most serious, for the position under which mixed 
schools are, with some exceptions, under the control 
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of head masters, does not appear to offer a final 
solution Women’s education has already suffered 
too much from ‘ man-made ’ curricula, and a state 
of things in which all the responsible appointments 
in secondary education are held by men would not 
be acceptable to women under present social and 
political conditions 

Originally, in Great Britain, as m the United 
States, the establishment of mixed secondary 
schools took place without much premeditation 
The geographical distribution of these schools 
in England is curious Buckinghamshire, Derby- 
shire, Durham, Gloucestershire, Hampshire, Lanca- 
shire, Middlesex, Suffolk, Wiltshire, and the West 
Biding appear to like mixed schools , Kent, London, 
Northumberland, Staffordshire, Surrey, and War- 
wickshire appear not to like them. Lancashire has 
thirty-three mixed schools and thirty-eight boys’ 
schools under the county authority , London has 
three mixed schools compared to forty boys’ schools. 
Mr B F Cholmeley, in his chapter on the boys’ 
day school, contributed to The Schools of Eng- 
land,” edited by Prof Dover Wilson, remarks that 
the origin of most of these mixed schools is due to 
convenience, including financial convenience , but 
he adds that “the interesting thing about them is the 
growth of a belief in them on educational grounds, 
and the remarkable success of their work ” He 
regards the growth of the mixed school as one of the 
most striking developments in day school educa- 
tion The proportion of mixed schools to boys’ 
schools IS almost exactly seven to eight, and the 
number of boys educated therein as two to five 

If the growth of the mixed school has been 
without premeditation, the same may be said of 
the growth of the girls’ secondary school and 
college. The pioneers of women’s education saw 
the nakedness of the land and established new 
schools and colleges for girls and women, making, 
at the same time, a reasonable claim to a small 
share of educational endowments. The University 
of London was an early convert to co-examination, 
admittmg women to all examinations in 1878, with 
the significant reservation that “ no female graduate 
of the said Umversity shall be a member of Con- 
vocation of the said University, unless and until 
such Convocation shall have passed a resolution 
that female graduates be admitted to Convocation.” 
Here we see obtruding the old and difficult 
question of control, a question of much contro- 
versy also at Oxford and Cambridge In London 
this question has advanced a distinct stage under 
the new statutes which grant official membership 
of the Senate to the heads of several women’s 
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colleges, an ‘ ability ’ accorded to women which 
will be generally approved, as it seems desirable to 
ensure the inclusion of women on the govermng 
bodies of universities 

In the British universities generally, co-education 
prevails and is unavoidable in the case of subjects 
studied by a small number of students Oxford, 
Cambridge, and London, partly owing to their 
collegiate organisation, present some special 
problems 

The question of medical co-education m London 
has been widely discussed in consequence of the 
decision of several medical schools in future to 
exclude women students, a reversal of the policy 
adopted during the War The usefulness of the 
Beport of the Committee of the Senate of the 
University of London on this subject is, however, 
reduced, because it was not found possible to state 
specifically the reasons which led the medical schools 
in question to this decision ; nor is there any re- 
port by the Faculty of Medicine, the advice of which 
we should have expected the Senate to seek on con- 
stitutional grounds The committee states . “ We 
are unable to see any valid argument on the merits 
against the provision of co-education m medicine. 
The pre-possession of the University is in favour of 
such co-education ” Seeing that a large majority 
of the existing colleges of the University are uni- 
sexual, and that seven medical schools have recently 
expressed a preference for imi-sexual education, it 
is difficult to see on what evidence this * pre- 
possession ’ IS based Statistics appended to the 
Beport indicate that there is at present no diffi- 
culty m women undergraduates obtaining medical 
education ; for whereas in 1920-21 the London 
School of Medicine for Women had 447 full-time 
students, that number had fallen in 1926-27 to 297. 
The throwing open of the other medical schools tO' 
a ‘ quota ’ of women would tend to reduce the 
success and efficiency of this well-organised school 
for women. Apart from this, is not the ‘ quota ’ 
system mherently objectionable ^ The University 
would do well to ensure that all special courses, 
especially those by research w^orkers at the spear- 
head of knowledge, should be equally available for 
men and women At the moment, no further 
action on the part of the University appears to be 
demanded. 

Since the publication of the Umversity of 
London Beport, an important opinion on the 
question of medical co-education has been pro- 
nounced by Dr. Louisa Garrett Anderson, who, at 
a meetmg held at the London School of Medicine 
for Women on Mar 21, said that a medical school 
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for women alone had enormous advantages over a 
co-educational school. Where women held the 
professorial chairs, she added, women learned to 
trust women; but where there was co-education 
it had been found that the most important work 
was done by men As the Senate Committee, 
though in its nature a lay committee, did not 
attempt to quote expert opinions for and against 
medical co-education, this professional opinion by 
a leading woman doctor comes at a convenient 
moment and should carry great weight. 

The general tendency of co-education is towards 
creating large institutions Co-educational second- 
ary schools of 5000 pupils are not uncommon in 
the larger American cities. Co-education also 
facihtates a preponderance of one sex or the 
other in the teaching staff, whereas with separate 
schools there is a natural tendency towards an 
approximate equality In some of our co -educa- 
tional colleges, women do not appear to have 
obtained a fair proportion of the staff appomt- 
ments. Nor can co-education offer much en- 
couragement to specialisation on sex Imes which 
may be desirable m certain subjects, e g medicine. 
In higher education, which demands consecration 
and dedication, the presence of the other sex may 
act as a distraction Prank R Arnold, in an 
article “ The Matmg Season of Co-education ” 
{Scribner^s Magazine, June 1926), refers to ‘‘ co- 
educational calf-love,” and argues that the Jhnest 
type of woman is not likely to be produced by co- 
educational mstitutions Such women ‘‘ need years 
of meditative acquisition, mental broodmg as well 
as physical, and the fault of co-education is that it 
awakens the matmg mother mstinct too early.” 


The Planetesimal Hypothesis. 

The Two Solar Families the Sun’s Children By 
Prof Thomas Chrowder Chamberlin. (Umver- 
sity of Chicago Science Series) Pp. xxii + Sll 
(Chicago * University of Chicago Press , London 
Cambridge University Press, 1928 ) 125 ^d. net 

T his book, which appeared on the author’s 
eighty -fifth birthday, and less than two 
months before his lamented death, is a summary of 
the well-known planetesimal hypothesis of the 
origm of the solar system which, with the collabora- 
tion of Prof. P. R Moulton, he developed dunng 
the last thirty years While the greater part of the 
book is a restatement of previously published re- 
sults, some new material is included, and the whole 
forms a compact and useful account of a hypothesis 
which, whatever may be its ultimate fate, must take 
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high rank among the generalisations which have 
stimulated and elucidated geophysical research 
during this century. 

The two solar families ” are, in broad terms, the 
planets and the comets The former class includes 
the major and minor planets and their satellites, and 
the latter the chondrulites, comets, and meteorites. 
In '' the grey beginning of years,” a star passed near 
the sun, and by tidal action, aided by propulsive 
forces in the sunspot zones, drew forth a succession 
of ' bolts ’ from the near and far sides of the sun 
These bolts rapidly cooled and were largely disinte- 
grated into a multitude of ‘ planetesimals ’ which, 
in the course of long ages, were gradually reabsorbed 
by the residual nuclei of the bolts, forming the 
planets The cometary family owed little, if any- 
thmg, to the passing star It arose from material 
ejected from the sun m the maimer of the eruptive 
prominences which are even now frequently ob- 
served The h3rpothesis is extended in an ingenious 
way, without excess of purely ad hoc assumptions, to 
explain many details of the present solar system. 
Prof Chamberlin’s account is not distinguished by 
marked clearness of expression, but it is in the main 
free from ambiguity, and the meaning is rarely ob- 
scure to the careful reader A bountiful provision of 
good diagrams and illustrations, and excellent pro- 
ductive work on the part of the publishers, make up 
a worthy conclusion to the author’s long series of 
contributions to geology and allied sciences. 

The publication of the book has seemed to Prof. 
Moulton a fitting occasion to direct attention to 
certain matters connected with the planetesimal 
hypothesis and its reception among astronomers. 
He has accordingly issued a pamphlet entitled 

The Planetesimal Hypothesis,” in which several 
important points are raised It is made up of two 
distinct parts, which may be described succinctly as 
constructive and destructive. They are not en- 
tirely unrelated, for the instruments forged in the 
former are used as weapons in the latter, and in fact 
were clearly designed for that end, but the division 
IS nevertheless a convenient one. 

In the constructive part a sharp line is drawn be- 
tween hypotheses of the Laplace type and those of 
the planetesimal type “ The gap between these 
different genera of intellectual constructions is as 
profound as that between different genera of hving 
orgamsms, and as difficult to bridge ’ ’ The character- 
istics of the genera are described by examples instead 
of specific statements, but it is clear that the typical 
feature of the former is the idea that the evolution 
of each cosmic mass is free from extraneous mfiu- 
ences and consequently can be traced out rigorously 
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from a few fundamental principles in a statement of 
great simplicity If intra-atomic sources of energy 
are ignored, these hypotheses require a cosmic time- 
scale of tens of millions of years Hypotheses of the 
planetesimal type, on the other hand, regard the 
stars as mutually related objects, the evolution of 
each depending in part upon the others. The 
simplicity of the former type does not exist, so that 
some parts of the planetesimal hypothesis may be 
accepted and others rejected The time-scale re- 
quired here is of the order of thousands of millions 
of years 

Later m the pamphlet another classification is 
advanced which distinguishes hypotheses which are 
expressible in formulae from those which are not 
Prof Moulton well explains the character of a 
‘ formula ’ or ‘ law of Nature,’ and although he 
does not actually state that this classification is a 
restatement of the former one, it may fairly be in- 
ferred that that is so. The Laplacian theory and 
the Genesis account of creation are cited as examples 
of hypotheses expressible by simple formulae, and 
the planetesimal hypothesis as an example of the 
other kind 

So much for the constructive side of the pamphlet , 
now for the destructive side This origmates in the 
relations between the planetesimal hypothesis and 
the views of Sir James Jeans and Dr Harold 
Jeffreys on the origm of the solar system, which are 
mainly contained in “ Problems of Cosmogony and 
Stellar Dynamics ” (1919) of the former and The 
Earth ” (1924) of the latter The theories of Jeans 
and Jeffreys both invoke a passing star to produce 
the planets from the sun by tidal action, but the 
conditions of the process and the subsequent de- 
velopments differ in the two theories, as does each 
of them from the planetesimal hypothesis 

Prof Moulton first protests against the frequent 
ascription of the assumption of a passing star, and 
the proof of the invahdity of Laplace’s hypothesis, 
to Jeans instead of to the prior work of Chamberlin 
and himself Further, although the time-scale of 
cosmic processes has lately been greatly extended 
through the discovery that intra-atomic energy 
might be available for stellar radiation, no adequate 
acknowledgment has been made of the fact that 
this possibihty was urged by Chamberlin nearly 
thirty years ago 

This, however, is not all Prof Moulton goes on 
to denounce the methods of Jeans and Jeffreys m 
claiming credit by imphcation for Chamberlm’s 
work. He complains that these writers give the 
impression that the idea of a passing star and alhed 
conceptions are mainly due to British workers, and 
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that they do not fairly indicate the date of birth of 
the planetesimal hypothesis, so that priority is 
likely to be wrongly assigned. He gives a history of 
the development of that hypothesis and compares 
it with the later work of Jeans and Jeffreys, 
concluding that the ' tidal theory ’ of these writers 
IS identical in every essential concept with the 
planetesimal hypothesis and that the former is an 
abortive attempt to put the latter into a formula 

From the point of view of scientific history and 
general principles, Prof Moulton’s pamphlet has 
much importance and some justification There 
seems to be no doubt that due acknowledgment 
has not generally been given to the wmrk of Prof 
Chamberlin and himself with respect to the assump- 
tion of a passing star, the criticism of Laplace’s hypo- 
thesis, and the realisation of the factors determining 
the cosmic time -scale The planetesimal hypothesis 
IS clearly entitled to very serious consideration, yet 
it has rarely been considered seriously outside the 
works of the authors themselves It is easy to find 
reasons for this, but difficult to find excuses. We 
hope the pamphlet will make it unnecessary to look 
for them m the future 

Very pertinent also are Prof Moulton’s remarks 
concerning the significance of formulse. A mathe- 
matical statement undeniably carries with it an air 
of authenticity which does not usually accompany 
general descriptions, although the latter may in- 
volve greater imaginative insight and approach 
more nearly to the actual happenings of Nature In 
the attempt to reconstruct cosmic history, the in- 
quirer may be actuated by either of two motives . 
he may believe that something actually occurred in 
pre-human times, and seek to discover w^hat it was, 
or he may be concerned to weld together observed 
phenomena into a consistent logical scheme, and 
introduce the past as a useful parameter without 
necessarily assigning to it the dignity (or indignity) 
of actuality Usually, perhaps always, the two 
motives are mixed, but on the whole the former pre- 
dominates in the descriptive, non-mathematieal 
theorist, and the latter in the mathematical physicist 
So long as our knowledge is partial, at least, the two 
motives will urge the inquirer along diverging paths. 
We are glad that Prof Moulton has had the courage 
to insist that one is not inevitably more valid than 
the other 

Havmg made so clear a distinction, however. 
Prof Moulton most surprisingly fails to preserve it, 
and as a result we have his vigorous criticism of 
Jeans and Jeffreys which his own general principles, 
if properly applied, would discredit The starting- 
point and sole sanction of the attack is the assump- 
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tion that the ‘ tidal theory ’ of these writers is 
merely a vain attempt to formnlarise the plane- 
tesimal hypothesis and consequently is separated by 
a profound gap from hypotheses of the Laplace type. 
It IS difficult to understand how such an assumption 
could be made, for there could scarcely be a more 
typical example of the Laplacian type of hypothesis 
than the tidal theory. It has, in common with the 
planetesimal hypothesis, the assumption of a passing 
star as the origin of the whole process, but the sub- 
sequent development is so profoundly different in 
the two lines of thought that the bodies which give 
the name to the hypothesis of Chamberlm and 
Moulton do not exist m that of Jeans and Jeffreys 
Extracts from prefaces will perhaps make this 
clear. J eans writes : ' ‘ The present essay is primarily 
an attempt to follow up a Ime of research initiated 
by Laplace and Maclaurin, and extended in various 
directions by Roche, Lord Kelvin, Jacobi, Poincare, 
and Sir G. Darwin ” Prof Moulton’s examples of 
the Laplacian type of hypothesis are the works 
of Laplace, Helmholtz, Sir G Darwm, and Lord 
Kelvin. Jeans continues “ When a firm theoreti- 
cal framework had been constructed, it seemed per- 
missible and proper to try to fit the facts of obser- 
vational astronomy into their places. ’ ’ Chamberhn, 
on the other hand, was led to theoretical discussion 
by a desire to explain geological facts. We may 
make the vestiges of the genetic events serve as 
our guide. All the peculiarities of the planetary 
system . . . should serve as system-pointers to 
the true interpretation.” 

Agam, Jeffreys writes : “ Quantitative compari- 
son of theory with fact has always been the main 
object of the book.” Clearly it is the ‘ formula ’ 
type of theory that is attempted here 

Prof Moulton’s attack on Jeffreys’s ‘ tactics ’ is 
regrettable and, it appears to us, without justifica- 
tion It IS unfortunate that J effreys does not give a 
specific date to Chamberhn and Moulton’s work, 
but the character of his discussion of it is not fairly 
indicated in the pamphlet. After very favourable 
mention m Chap. ii. it is discussed in an appendix 
of seven pages beginning ’ The Planetesimal 
Hypothesis was historically the parent of the Tidal 
Theory. . . It was invented by T C Chamberlm 
and F R. Moulton in the early years of the present 
century, and detailed accounts of it may be found 
in” (three sources) Since Prof. Chamberhn gives 
19 references to original papers on the hypothesis, 
excluding its exposition in books, Jeffreys’s date is 
perhaps as specific a one as could conveniently be 
given, and should certainly mislead no one in the 
matter of priority. The historical importance of 
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the hypothesis is again emphasised at the end of 
the appendix 

We are convinced that Prof Moulton’s charge of 
national jealousy is unfounded, and the foregoing 
quotations appear to us to be strong evidence on 
this point It will nevertheless be appropriate to 
examine the matter more generally An analysis 
of the personal references in the indexes of the books 
here considered reveals the following percentage 
figures 

Eeferences to 

English Writers American Writers Others. 

Chamberlm 13 1 65'6 21’3 

Jeans . 22 8 37 9 39 3 

Jeffreys . . 58-6 16 8 24 6 

Prof Chamberlin’s book has been included, not 
in order to criticise his neglect of non-American 
work, but to show the inevitability of an apparently 
undue emphasis on the work of one’s own country- 
men m any original investigation We do not com- 
plam of Prof Chamberhn’s ^ tactics ’ we go to 
his book for an account of the planetesimal hypo- 
thesis, which was indisputably made in America 
But we do think that Sir James Jeans and Dr 
Jeffreys are entitled to a similar consideration. 
Their theories are as original as Prof Chamberlm’ s, 
and we hope that Prof. Moulton’s just objection to 
a general neglect of Prof. Chamberhn’s work will no 
longer be weakened by an unjust attack on the work 
of others H. D. 


The Study of Corals. 

Catalogue of the Madreporarian Corals in the British 
Museum {Natural History). VoL 7 • A Mono- 
graph of the recent Meandroid Astrceidce. By 
Prof George Matthai Pp. v + 288 + 72 plates. 
(London British Museum (Natural History), 
1928.) n.p 

T he existmg corals are the most unsatisfactory 
group of the animal kingdom from a system- 
atic pomt of view They are accursed in that they 
have supposed ancestors and relations so far back 
as the early Cambrian, the play of stratigraphers, 
who care not for life Their most promment feature 
IS an exo -skeleton of carbonate of hme, which is 
neither for protection nor for muscular attach- 
ments, both of which are reflected m those of 
vertebrates and arthropods. There are radiating 
plates (septa) from centres, over which lie the 
mouths (stomodoea) of the anemones (polyps) that 
are seated upon them. Other structures are central 
columns (columella) and surroundmg walls, all free 
edges toothed perhaps, and the skeleton (corallum) 
goes on perpetually thickemng so long as the 

pI 
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anemones hve There is immense variation in the 
size and height of septal teeth, and the septa vary 
in length, height, and thickness, as do all other 
structures, m correlation with rapidity of growth, 
with incidence of light, with water movements, 
and so on Systematy becomes worse in " colomal ’ 
or many mouthed or polyped forms, for these show 
m addition, more clearly correlated with environ- 
ment, variation in the position and rate of pro- 
duction of new polyps such as to give wide differ- 
ences in the coralla All modern reef builders have 
algse living and reproducing within their polyps, 
and these we judge to be the most important factor 
in their nutrition They, like the chlorophyll in 
the tree, may produce vast modifications m the 
growth form of their host 

Yet modern corals must be classified for the sake 
of the palaeontologists, who have to make their 
deductions as to the fossil species from the 
analogous living forms, if for no other people 
About half a century ago their skeletons were all 
we really knew. They were supposed to be internal 
before von Koch found them to be formations 
or precipitations outside the animals Then the 
anatomy of the polyps was partially cleared up 
by von Koch and by von Heider, Fowler, Bourne, 
and Duerden, amongst others, while Wayland 
Vaughan, by his studies on both living and fossil 
corals, greatly enriched our knowledge The barren- 
ness and inadequacy of any systematic study based 
on corallum alone was made clear. Yet, to brmg 
conviction, the attempt had to be made to bring 
order out of confusion on the old lines, and the 
Natural History Museum issued six catalogues 
dealmg with eight genera Brooks and Bernard 
‘ made confusion worse confounded ’ The latter 
never examined scientifically even a single coral 
polyp, and yet stated that their skeletons “ foDow 
the growth of the polyps closely.” He was unable 
to determine his species, and adopted a geographical 
arrangement, for example, enumerating twenty- 
four forms, which he termed “ Pontes Fiji Island, 
1-24 ” ; growth forms are correlated with locahties 
rather than with environments. These catalogues 
were misfortunes, sheer waste of money, which 
could have been avoided if any member of the 
Museum staff had been sent to any coral reef for 
six months’ study of the living forms. 

It was at this stage that Prof. Matthai com- 
menced his researches eighteen years ago He 
made a profound study of polyps and coralla to- 
gether, specialising on the massive, many polyped 
Astrgeidse, some of which have separate seats for 
each polyp, separate corallites, while others have 
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meandering valleys with many stomodoea Of the 
former he had more than eight hundred specimens 
in the collections at Cambridge, and he examined 
the polyps of seventy-five of these by sections He 
also worked over the collections of Glasgow and 
of most of the European capitals, in which he found 
590 colonies. His results (Trans Linn Soc , 17 , 
1914) reduced the described species by three- 
quarters, and he showed that, once the polyp form 
of a species was determined, the species could be 
recogmsed by coralla alone. Hermaphroditism 
was seen to be a common phenomenon, and fission 
of the polyps by division through their stomodoea 
was proved not to exist, thus upsetting a mam 
character in all former classification 

Prof Matthai then extended his researches to the 
reefs of the West Indies and, en route, examined 
many of the Dana and other types in the United 
States His ' ‘ Colony Formation in Astraeid Corals ’ ’ 
(Phil, Trans, E S , 1926) sets out two modes of 
polyp budding, inside and outside their tentacular 
rings. The extratentacular budding corals have 
only a single stomodoeum within each circle of 
tentacles, whereas the intratentacular are di-, tn-, 
or poly-stomodoeal, the stomodoea joined to each 
other by either one or two couples of mesenteries 
The foundation of the long meandering valleys of 
the brain corals was made clear. Hydnophora is 
the extreme case ; its monticules are isolated bits 
of corallite walls, while the poljrp surface between 
has vast numbers of stomodoea, the ‘ colony ’ being 
really a single poly-stomodoeal anemone, seated on 
a coral base of complicated plates and walls 

The systematic examination of the vallied 
Astrseidse was the test required for these results 
The Cambridge collections, both of these and of the 
genera previously examined by Matthai, were given 
to the Natural History Museum, together with 
all sections, etc , for permanent reference The 
Museum at once offered to print a catalogue, 
and this has now appeared, with such a w^ealth of 
illustration that, be the system correct or not, w’e 
have a mass of information from which any 
subsequent researcher may conveniently start. 
Matthai’s services were given under considerable 
personal sacrifice, but he should be satisfied with 
the results, which reflect the highest possible credit 
on himself and on the Indian Educational Service 
to which he belongs. This is a strong statement, 
but I confess that I was sceptical as to the applica- 
tion of his theoretical paper to systematy. As a 
result, I have been testing his methods and con- 
clusions as to the species of his corals off and on, 
smce I first learnt them, more than a year ago. I 
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find they work with comparative ease, and I have 
no advantage over any other systematist save a 
very limited acquaintance with corals as living 
organisms 

The secret expounded by Matthai is first to 
study the pol3q)s, none of which have directive 
mesenteries, to determine how they form fresh 
mouths, and this gives the clue to valley formation, 
etc He finds the same methods in quite diverse 
colonies , these form a genus to be further divided 
into species on other anatomical characters The 
mesenteries joining stomodoea, the varied forms of 
nematocysts, and the number of principal mesen- 
teries are some of the accessory characters of his 
polyp-key. Those chosen for the skeleton-key are 
septal margins toothed or not, septa thick or thm, 
columella present or absent, and lamellar, dense 
or trabecular, etc , these, unfortunately, bear a 
mimmal relationship to the growth methods of the 
polyps, with which the mesenteries of the first key 
are concerned Each key will help the systematist 
to name, but the corallum key gives no clue to the 
phylogeny of the group, as to which the author 
rightly speculates The interesting fact appears 
that of the 28 genera described, 16 are confined to 
the Indo -Pacific and 12 to the Atlantic, their 
centres respectively in the East and West Indies 
Ten of the genera are monotypic, while 10 others 
have 2 species each Of the more abundant brain 
corals, the Indo-Pacific Coelona has 4 species (2 
new) in place of 16, and the Atlantic Mceandnna 
3 in place of 28. Mussa of the West Indies — ^it is 
a pity that Matthai could not obtain polyps — ^is 
stated to be monotypic, whereas its supposed Indo- 
Pacific forms are placed in three species of Lobo- 
phylha, which would be easier to follow were their 
numerous figures less scattered in the plates 

In conclusion, we congratulate the Directors and 
the Keepers of the Natural History Museum that 
have been concerned on their bravery and scientific 
acumen in recommending the publication of this 
catalogue, after six previous quite disastrous 
volumes. The refiguring by photographic methods 
of a large number of ‘ type specimens ’ in many 
museums is of immense value, and only made pos- 
sible by the recognition that science is international 
This shows a healthy spirit in zoological science, as 
does the co-operation of directors and collectors 
with a real worker On the whole, I am disposed 
to consider that the method here sketched is almost 
the last word so far as the anatomy of ‘wild’ 
species is concerned, and for the next advance I 
look to experiment and to a study of the whole 
physiology of coral polyps, particularly to that 
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of corallum formation That many species are 
adapted to wide changes in salinity, in temperature, 
m currents, in mud content of the water, in light, 
in phosphate content (especially m connexion with 
the commensal algse), etc , is certain. All these are 
felt by the living polyps and are reflected in the 
growth of large colonies We must know here 
more about our living beasts before we study 
further their systematy 

J Stanley Gardiner 

The Origins of European Culture. 

The Most Ancient East • the Oriental Prelude to 
European Prehistory, By Prof V. Gordon 
Childe Pp XIV -f 258 + 24 plates. (London ; 
Kegan Paul and Co , Ltd., 1928 ) 15^ net. 

A new book by Prof V. Gordon Childe is always 
welcomed by students, and the volume 
under notice has special value as it carries the 
history of European cultures, as described in his 
“ Dawn of European Civihzation ” (1925), to their 
origins in the ancient East, for the whole chronology 
of prehistoric Europe ultimately rests on syn- 
chromsms with the historical cultures of Babylonia 
and Egypt. The book begins with a reconstruction 
of the culture of the then thickly populated pleasant 
grass-lands of northern Africa and southern Asia 
of late palaeolithic times Firm ground is reached 
m the description of the culture recently found 
at Badaria, south of the Fayum. Culturally, the 
immigrant Badarians were a whole stage removed 
from the savagery of the Capsian hunters ; they had 
mastered all the arts that are usually termed 
neolithic, and in addition they were acquainted with 
copper. The Badarians may have been autoch- 
thonous in the Nile valley or somewhat farther east , 
the modern Hadendoa appear to have relations 
with this ancient stock They were the founders of 
Egyptian agriculture Later, the first pre-dynastic 
culture arose in Upper Egypt from this basis and an 
infiltration of Getulian elements from the west 
The First Dynasty of Babylon can be fixed at 
2196 B c , but long before this there are written 
records of kings of various cities that date back to 
an event termed the Flood, and even earlier. The 
First Dynasty of Ur dates from before 3000 B o , 
and belonging to a period some 500 years earlier are 
the royal tombs excavated by Mr. C L. Woolley. 
Those who have seen his exhibitions in the British 
Museum will recognise that this very rich and 
mature civihsation must have had a long history 
behmd it Gordon Childe discusses the character 
and affimties of the first and second prediluvial 
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cultures ; the former is mainly revealed from 
excavations at Susa (S. I ) and at al’Ubaid, the 
latter is that of Susa II and of other sites. 

As we have the first account in book form of the 
Badarian culture, so also we have that of the 
Indus civilisation We find, thanks to work of Sir 
John Marshall, on the now impoverished banks of 
the Indus a brilliant civilisation in touch at once 
with the prediluvial villages of the Iranian plateau 
and the nascent city-states of Babylonia, and the 
Arabian Sea was ploughed by dhows freighted with 
the stuffs of Sindh consigned to Babylonian river 
towns Thus the civihsation of Sindh was ahead of 
that of Sumer. About 3000 b.c a catastrophe over- 
took the cities of the Indus basin Gordon Childe 
thinks it is a legitimate deduction that the rdle 
of the maritime peoples of Arabia was to act as 
intermediaries between Egypt, Mesopotamia, and 
India. 

This book should be of definite interest to the 
non-speciahst reader, as it is pleasantly written, 
copiously illustrated, and will enable him to place m 
their historical setting the discoveries that are 
continually bemg noticed in the daily Press. 

A. 0 H. 


Our Bookshelf. 

Morpheus . or the Future of Sleep. By Prof. D. P 
Eraser-Hams (To-day and To-morrow Senes.) 
Pp, 94. (London Kegan Paul and Co., Ltd. ; 
Hew York : E P. Button and Co., 1928 ) 2s. 6d 
net. 

A ITTJMBEE of emment men of science have contri- 
buted to the admirable senes to which this little 
book belongs, and success has attended their efforts 
varying with their ability to cast aside professional 
restramts and speak their adventurous and un- 
guarded mmds. If the unsophisticated reader is 
willing to add Br. Eraser-Hams’ s name to the list, 
it will be for reasons which are unfortunately con- 
cealed from the speciahst. No subject could offer 
a greater opportumty for daring and ingenious 
speculation founded in scientific fact ; butBr Eraser- 
Hams prefers to follow (rather lamely) the story of 
the journals. On p II expectation is aroused by 
the statement that “ comparatively few people could 
tell us exactly what it is that makes us sleepy and 
finally permits us to go to sleep ” Gall, Mosso, Pupin, 
Claparede, Hamon y Cajal, Buval, Howell, Coriat, 
and Pavlov did not claim to do more than suggest 
tentatively, and while the author gives some account 
of their work, it is for the most part shorn of those 
honest doubts and reservations which somehow 
constitute a real contribution to the subject. 
Emally, he takes refuge in that disastrous propensity 
of physiologists confronted with conflicting streams 
of evidence, the ‘ omnibus ’ theory. Thus we have 
the absurdity: Hypes’ of sleep (p. 26). Par- 
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ticularly it is confusing to see Pavlov taken into 
the omnibus. First among physiologists he seems 
to have broken with the earlier inactivity theories 
completely. There is still the problem of sleep 
Some serious errors are made. The granules of 
Nissl are scarcely “ rod-like ” and they certainly 
are not to be found in the nuclei of nerve-cells in 
any circumstances, as Br. Eraser-Hams implies 
(p 25) The dream does not appear to have a- 
very respectable biological ancestry if all we can 
say IS that we are entitled to assume that certain 
animals, for mstance the dog, can dream ” For 
many animals the dream is a most important pro- 
tective mechamsm '' The speech centres in the 
frontal lobes ” does some injustice to several 
workers, and it is to be doubted whether insistence 
upon the hallucinatory character of dream images 
IS to be commended even in a popular work 
Several passages suggest that Br Eraser- Harris has 
not observed the manias associated with low blood- 
pressure. Whether there “ seems no reason to 
doubt that . information is conveyed telepathic - 

,ally or directly to the brain without having been 
communicated through any of the sleeper’s organs 
of sense ” (p 77) is a matter of opmion, as is also 
the statement “ that some dreams are the expres- 
sion of ancestral memories is an attractive theory ” 
(p. 78) 

The future of sleep is discussed in sixteen pages. 
Evidently its security will depend largely upon 
social and political agitation for the suppression of 
its prolific modern enemies 

Elements of Alternating Currents and Alternating 
Current Apparatus By Prof J. L Beaver. 
Second edition. Pp. xiin-393 (New York, 
London and Toronto : Longmans, Green and Co , 
Ltd , 1928.) 185. net 

This book is written mainly for the benefit of those 
commencmg the study of alternating currents. 
The numerical examples are numerous, and a very 
fair attempt has been made to explain away the 
difficulties which every one experiences in studying 
the subject. For those who have not the benefit 
of a teacher, numerous references are given to 
papers and other text-books where fuller explana- 
tions wiU be found. Some of these papers, as, for 
example, the Bulletins of the General Electric 
Company of America, cannot easily be obtained 
on the eastern side of the Atlantic The nomen- 
clature used IS mainly that standardised in America. 
Capacity is called capacitance and a condenser is 
sometimes called a ‘ capacitor.’ Possibly this is 
to prevent confusion with a steam condenser, 
which IS quite a different device It has long been 
thought desirable by electricians to standardise 
the termmation ' or ’ to designate a piece of 
apparatus. But the difficulties in the way seem 
insuperable. Arrestor, startor, and divertor are 
coming into use, but exciter, damper, and feeder 
still have the " er ’ termmation. 

Naturally, in an elementary book it is difficult, 
if not impossible, to state the theorems rigorously 
and to give their limitations We think, however, 
that a word of warning might have been added on 
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p. 166 to the formula given for eddy current losses. 
On p. 44 it IS misleading to state that the ' convex 
surface ’ of a conductor carries the high-frequency 
current In a concentric main with high-frequency 
currents the current nearly all flows near the 
concave surface of the outer conductor, the cur- 
rent near its convex surface being almost neghgible 
On p. 107 the method of representing a vector by 
a complex number is attributed to Dr. Kennelly. 
Mathematicians usually attribute it to J. R. 
Argand (1806), but it seems to have been previ- 
ously used by Gauss and Wessel (1797) 

UIndustna chimico-metallurgica del solfato di rame e 
le miscele cupnche funghicide ed anhcnttogamiche. 
Per E Crivelli Pp. viii + 321 (Milano Ul- 
rico Hoepli, 1928 ) 35 lire. 

'This is an interesting book, which can be heartily 
recommended to makers or users of copper sulphate, 
to all chemists, and, as regards some sections of it, 
to the general reader. 

Part 1 deals with the development of the blue 
vitriol industry and with its marketing, methods of 
analysis and properties, and contains also a detailed 
description of its manufacture, including treatment 
of by-products In Part 2, the metallurgy of 
copper, in so far as it concerns the manufacture of 
the sulphate, is considered, and in Part 3, such sub- 
jects as its physiological effects, its mode of action 
in lime-copper sulphate pastes, its uses as an anti- 
cryptogam, and various minor applications, are 
discussed 

The book has been carefully written and, al- 
though the information given must be almost ex- 
haustive, IS far from being a mere compilation, the 
material being dealt with in a logical and readable 
manner. To the majority of readers, probably the 
most interesting portions of the book are those of 
Part 3, in which the available experimental data 
concermng the effects of copper salts on ammals and 
plants are subjected to critical examination 

No index is provided, but this lack is largely com- 
pensated for by the table of contents. A few minor 
misprints occur, and the first logarithm given on 
page 52 for CUSO4 is actually that of the penta- 
hydrated salt. The printing is of the usual high 
Hoepli standard 

An Atlas of Economic Geography (Text and Maps) 
By John Bartholomew and Prof L. W. Lyde 
Third edition, revised and enlarged in co-operation 
with M R. Shackleton Pp xciii4-74. (Lon- 
don Oxford University Press, 1928 ) 85. 6d 
net 

This is more than an atlas of economic geography, 
for the text runs to nearly a hundred pages, and 
besides explaining the maps, adds a great deal of 
useful geographical matter It is full of ideas, and 
points out many striking geographical correlations. 
Prof Lyde is responsible for the whole of the text. 
The number of coloured maps is slightly reduced 
from the original edition, but two dozen black and 
white distributional maps have been added. In 
these, as in the coloured maps, the technique is 
excellent and the standard of accuracy is high 
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Mmor changes might be made in the map of religions^ 
and of commercial development, and it is to be* 
hoped that in the next edition the colour division 
of the races of man may be abandoned Another 
improvement in a most useful work would be the 
re-introduction of the maps of seasonal distribution 
of rainfall and of languages of commerce. 

Stage A Geometry By R W. M Gibbs. (Black’s 
Mathematical Series ) Pp vm -f 109 (London : 
A. and C Black, Ltd , 1927 ) 2s 

All teachers will recogmse the importance of the 
Mathematical Association’s Report on “ The 
Teachmg of Geometry in Schools,” and the value 
of Mr. &bbs’s work lies in his successful attempt 
to provide a suitable text-book to cover Stage A 
as recommended m the Report The arrangement 
of subject matter and the selection of examples 
show that the author is used to the practical diffi- 
culties of approaohmg the subject of geometry for 
the first time 

Emphasis is naturally laid on the experimental 
aspect , and field work, and what is sometimes 
known as ‘ boy-scout geometry,’ are well treated. 
In addition to general ideas on mensuration, in- 
cludmg Pythagoras’s theorem, the book concludes 
with introductions to symmetry, loci, and similar 
figures. This volume should form an excellent 
stepping-stone to the other stages, deductive and 
systematising, mentioned in the Report 

H D. A. 

Volumetric Glassware. By Verney Stott. (Books 
on Glass and Glass Technology.) Pp. 232. 
(London H F and G Witherby, 1928 ) 205. 
net 

This work comes as a wholesome corrective to those 
trustful chemists and physicists who are tempted 
to accept their volumetric instruments even with a 
modicum of faith. The author emphasises the 
importance of quahty and accuracy in volumetric 
glassware, and his book is intended for manu- 
facturers and users of such apparatus. Various 
common types, includmg measuring flasks, gradu- 
ated cyhnders, pipettes and burettes, are treated 
in detail, and a description is given of the processes 
of marking and graduatmg. Other essential sub- 
jects, such as units of volume, cahbration tables, 
and the effect of apparatus errors on results, are 
also adequately treated The book, which contains 
numerous illustrations and tables, can be recom- 
mended to all who are concerned with volumetric 
analysis and similar work. 

School Researches in Heat By C W. Kmght 
Pupil’s Book Pp ii-i-96. Is. 3d. Teacher’s 
Handbook. Pp. 80. Is. M net. (London : 
George Phihp and Son, Ltd ; Liverpool : Philip, 
Son and Nephew, Ltd , n d ) 

Little books which follow the author’s method of 
teaching heat to an elementary standard by means 
of questions and answers. They are good in their 
way, though somehow the spontaneity which the 
method demands seems dulled by the formality of 
print 
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Letters to the Editor. 

he Ed'itor does not hold htmselj respons%hle for 
optmons expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natuee No notice is taken 
of anonymous communications ] 

Nervous Impulse in Mimosa pudica. 

Is the conduction of the excitatory impulse in the 
plant essentially similar to that of the neivous im- 
pulse in the animal ’ This problem is of great theo- 
retical interest . In his “ N ervous Mechanism of Plants ’ ’ 
(1926), Bose states that the intercommunication and 
interaction between more or less distant organs in the 
plant are brought about, as in the animal, “ in two 
different ways — by translocation of matter and by 
transmission of motion. The first is effected by the 
slow movement of fluid carrying chemical substances m 
solution, such as occurs in the circulation of sap ; the 
second by rapid propagation of protoplasmic ex- 
citation such as the nervous impulse m the animal.” 
In his presidential address at the Indian Science Con- 
gress, Lahore (1927), Bose makes his position per- 
fectly clear by the statement that m physiological 
investigations the inquirer is primarily concerned with 
the function of the organ and not with its outward form. 
In support of this he adduces the case of insectivorous 
plants {Drosera, Dioncea, and Nepenthes) which are 
universally acknowledged to possess digestive organs, 
in spite of the fact that the organs are very different 
in appearance from those of the more complex animal. 
The employment of the same term for these plant and 
animal reactions is justified by the fact that the 
function of digestion is performed by similar processes 
in both : the solution of organic food-material by a 
glandular secretion, and the subsequent absorption of 
the dissolved product. 

The plant-world offers a unique opportunity for the 
study of the gradual evolution of a simple and primi- 
tive organ into one of greater complexity. In regard 
to the nervous function, it is to be remembered that 
the conducting tissue in the animal kingdom itself 
exhibits wide variation : from the simpler type as in 
the Medusas to the more complex in the higher animals. 
The conducting tissue of the plant would naturally be 
expected to be much simpler m structure, and as a 
matter of fact it is very different m appearance from 
the nerve of the higher animals. The question to be 
decided is whether or not the process of conduction of 
excitation is similar in the two cases (being usually 
detectable by the contractile movement of the ter- 
minal motor organ) 

There are several physiological tests of a crucial 
character by which the nature of the transmission of 
the impulse in Mimosa can be ascertained ; whether 
it is dependent upon a movement of sap, or is a con- 
duction of protoplasmic excitation. Sir J. C. Bose has 
been kind enough to offer me every facility for work- 
ing m his Research Institute at Calcutta, and an ac- 
count of the following experiments on transmission of 
excitation m Mimosa will doubtless be of interest to 
readers of Natuee. It may be stated that the series 
of experiments which I repeated were accomplished 
without a single failure. Limitation of space allows 
me to describe only one typical example of each 
series. 

The experiments were carried out in winter (Janu- 
ary 1929). Though the physiological condition of 
Mimosa was not so favourable as in summer, yet I 
encountered no difficulty in obtaining the following 
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results in a green-house (temp. 30° C ) in which the 
sunlight was uniformly diffused by glass thinly coated 
with white paint. 

Experimental Series 1. Discriminative Polar Ac- 
tion of Electric Current in Excitation. — In an animal 
nerve, a feeble electric current initiates excitation at 
the cathodic point at ‘ make ’ (there being no excita- 
tion at the anode) , the transmitted excitation is de- 
tected by the twitch of the terminal muscle 

In the parallel experiment with Mimosa, I made 
suitable electric connexions with two opposite petioles 
at a distance of 20 mm. fiom the motile pulvinus. 
When the point on the right petiole was made the 
cathode, an excitatory impulse was generated which, 
travelling against the direction of the normal tran- 
spiration current, reached the pulvinus and caused the 
fall of the leaf after an interval of 1 5 sec. Making 
allowance for the latent period of the pulvinus, the 
velocity of transmission of excitation m this winter 
specimen was found to be 14 3 mm. per second Re- 
versal of the direction of the current by a Pohl com- 
mutator caused cathodic stimulation of the left petiole, 
resulting in the fall of that leaf. 

Similar results were obtained with the secondary 
petiole of a leaf, m which the propagation of the ex- 
citatory impulse IS exhibited by the upward closure of 
the sensitive leaflets (Fig. 1). Bose found that the 



Fig 1 — Effect of feeble current. K, cathode ' excitation transmitted 
across feeble anode A Arrows indicate directions of propagation 
of impulse which ultimately causes closure of all leaflets to right 
and left. 

velocity of transmission in thin petioles is very much 
higher, being 100-350 mm. per second. My results 
fully confirm this. 

It will be noted ( 1 ) that the impulse was transmitted 
in the complete absence of any hydromechanical dis- 
turbance ; (2) that excitation was originated and con- 
ducted without any wound which might have induced 
the secretion of some hypothetical stimulant which 
could be translocated by the movement of sap , (3) 
that the direction of transmission of impulse was in- 
wards, against the direction of the normal transpira- 
tion current ; (4) that the speed of transmission was 
incomparably higher than that of the slow movement 
of sap and (6) that the characteristic polar action of 
the current which initiates nervous impulse m the 
animal also caused an excitatory impulse in the plant. 

Experimental Series 2. Arrest of Conduction by 
Anodic Block. — ith feeble current, the impulse in the 
animal nerve is transmitted across the anode , but 
with a stronger current, the depression of conduc- 
tivity at or near the anode is so great that the impulse 
IS arrested by an anodic block. 

In Mimosa, parallel effects can easily he demon- 
strated m the secondary petiole, conduction taking 
place in both directions as in the nerve. On starting 
a feeble current (1*4 microamperes), the cathodic ex- 
citation at K was transmitted (Fig. 1 ) to the right and 
to the left (across the feeble anode). The experiment 
was repeated with a stronger current (3*5 micro- 
amperes) ; the impulse initiated at the cathode 
was now transmitted to the extreme right end of the 
secondary petiole ; whilst the impulse to the left was 
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completely arrested at A' by the depression of con- 
ductivity caused by the stronger anode (Fig. 2). 

Experimental Series 3. The Reflex Arc . — The 
phenomenon of the reflex arc is well known in the 
animal, where the afferent or ingoing impulse due to 
peripheral stimulation is reflected at a centre and is 
transmitted along a new path as an efferent or out- 
going impulse 

It IS very surprising that exactly parallel effects are 
observable m M%mosa Peripheral stimulation of the 



Fig 2 — Effect of stronger current Block at stronger anode A' 

secondary petiole (1) at *S, by tetamsmg electric shock 
of moderate intensity (Fig 3), gives rise to an ingoing 
or afferent impulse, which reaches the pulvinus and 
causes the fall of the leaf. After a short while, the 
existence of an efferent or outgoing impulse is de- 
tected by the serial fall, from base towards apex, of 
the leaflets on the secondary petiole (2) There is a 
marked difference between the velocities of the ingoing 
afferent and of the outgoing efferent impulses Bose 
found it to be about seven times greater. In the ex- 
periments which I carried out I found it to be six to 
eight times quicker 



Fig 3 — The reflex arc Peripheral stimulation of secondary petiole 
1 at /S' causes afferent impulse (continuous arrow), which after 
reflection at pulvinus gives rise to efferent imniilse (dotted arrow) 
m secondary petiole 2 

As all the characteristic effects of the transmitted 
impulse in Mimosa are in every way similar to those 
of the nervous impulse in the animal, the most natural 
inference is that the process of transmission is of the 
same nature in both Pliysiologists will therefore .be 
inclined to agree with Bose’s conclusion, that if the 
impulse be called ‘ nervous ’ m the animal, there is 
equal reason for applying the same term in the case 
of the plant. 

Hans Moltsch 

Bose Institute, Calcutta, 

Jan 29 
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Growth -gradients and the Development of 
Animal Form. 

D’Arcy Thompson in his “ Growth and Form,” 
Chapter xi., deals lucidly with the properties of logar- 
ithmic spirals, and the reasons for their frequent 
occurrence m organisms. He points out that for them 
to arise, (1) parts of the growing edge must be growing 
at different rates, the growth -rates of any two points 
on the edge preserving a constant ratio of growth - 
rates for so long as a regular logarithmic spiral is 
produced , (2) the growth-rate must fall off more 
or less steadily from one end of the growing sur- 
face to the other , (3) the products of growth must 
be laid on as so much dead matter, or at least 
matter incapable of further growth. In his own words 
(p. 500) the logarithmic -spiral form of an organic 
structure can be explained “ if we presuppose that the 
increments of growth take place, at a constant angle 
to the growing surface, but more rapidly at the ‘ outer 
edge ’ than at [the ‘ inner edge ’], and that this differ- 
ence of velocity maintains a constant ratio. Let us 
also assume that the whole structure is rigid, the new 
accretions sohdifying as soon as they are laid on.” 

It is, I think, worth pointing out that this and the 
type of growth which (5hampy (C. Champy, “ Sexua- 
lite et Hormones,” Doin, Pans , 1924) and I (J S. 
Huxley, Biol. Ze7itralblatt, Bd 47, p. 151 , 1927) 
have called heterogomc (in which the size -relations of 
organs x and y can be represented by the equation 
y — bx^) are both special cases of the same phenomenon, 
namely, of constant differential growth-ratios in 
different regions of the organism The sole difference 
IS that in logarithmic -spiral growth the increments 
produced take no further part in growth, but are 
looked up as so much rigid structure, while in hetero- 
gomo growth the increments are added to the mass of 
living tissue capable of continued growth. The differ- 
ence is similar to that between two sets of sums of 
money growing at different rates of simple interest and 
at different rates of compound interest respectively. 

There is a further interesting similarity between the 
two types of differential growth. In logarithmic - 
spiral growth, the growth-rates fall off more or less 
evenly from one margin of the growing surface to the 
other. I have succeeded in showing {l.c. and un- 
published work) that in markedly heterogomc organs 
such as crustacean chelse {Uca, Maia, Homarus^ 
Bupagurus, various prawns, etc.) the most rapid 
growth-rate is that of the penultimate joint, the 
growth -rates of the other joints falling off regularly 
as the body is approached. Similar facts appear to 
be true for the limbs of ungulates, according to my 
friend Mr, J, C Hammond, and the abdomen of female 
spider-crabs (M. E. Shaw, Brit J Exp. Biol.^ 6, 145 , 
1928). When, on the other hand, growth is isogomc, 
all the parts (joints of female chela, Gca, Maia , joints 
of male abdomen, Inachus) grow at the same rate. 

As I previously pointed out, and as has been stressed 
by Pearsall (W H Pearsall, “ Growth Studies.” 6. 
“ On the Relative Sizes of Growing Plant Organs,” 
Ann. Botany^ vol. 41, No 163, pp. 549-566 ; 1927) in 
his analysis of similar heterogomc relations between 
the parts of plants, heterogony is really the simplest 
type of differential growth, occurring, namely, when 
the ratio of two growth-rates remains constant over 
long periods. It is interesting to find that one of the 
other most generally distributed modes of growth, 
that in the form of a logarithmic spiral, is deducible 
from the same principle. Various shells depart 
slightly from the strict logarithmic spiral ; and various 
disharmomcally -growing organs depart slightly from 
the accurate heterogomc formula. But this does not 
obscure the basic nature of the differential growth- 
ratio. 
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It would further seem to be a general principle that 
when two regions of markedly different growth-rate 
exist m an organ or region, there is a graded change 
of growth -rate m the intermediate space. The bio- 
chemical basis of such graded differences m growth - 
rate should be interesting to investigate. 

JuLiAK S. Huxley. 

King’s College, London, 

April 3 

Difference between the Absorption and the 
Raman Spectrum. 

Several investigators have recently stated that in 
many cases Raman lines are found which do not 
correspond with infra - red absorption frequencies 
(Carelli, Pringsheim, and Rosen, Zs.f Phys , 51, p 511, 
1928 : Czerny, ibid., 53,p.317; 1929: McLennan and 
McLeod, Nature, 123, p. 160, 1929- Ellis, ibid , p. 
205 : Rasetti, ibid., 205 : R. W Wood, ibid., p. 279, 
and others) Several authors state this as contrary 
to the theoretical expectations. The purpose of this 
note IS to direct attention to the fact that the above- 
mentioned phenomena, far from being a contradiction 
to the theory, really furnish a very good proof for the 
validity of the Kramers’ theory of dispersion, which 
includes the theory of the Raman effect. 

If we consider two levels and A 2 we have 
absorption if the transition coefficient is different 
from zero But this coefficient does not enter at all 
into the expression which determines, according to 
Kramers and Heisenberg, the intensity of the Raman 
line. From the fact that this coefficient is zero, one 
cannot therefore conclude that the corresponding 
Raman line must be absent and vice versa. The 
intensity of the Raman lines is determined by the 
transition coefficients to levels B 2 , R 3 , etc , which 
can combine with both A^ and Ag. The Raman fre- 
quency can therefore always be regarded as the 
difference between the frequencies of two lines, one of 
which must he an absorption line, and this in agree- 
ment with the results of Rasetti and especially with 
those of McLennan and McLeod. A very good ex- 
ample is also furnished by the beautiful results of 
Wood in hydrochloric acid. Wood finds that the 
so-called missing line occurs with great intensity in the 
modified radiation, whereas the real lines of the ab- 
sorption band are faint and doubtful. 

This IS exactly what we must expect. For let us 
consider a hydrochloric acid molecule m a defimte 
rotational states, and confine ourselves to the different 
vibrational and rotational states of the normal 
molecule Then there is, on account of the selection 
rule for j, not a single state which can combine at the 
same time with the^ and the^ ± 1 rotational state, or 
differently expressed, an absorption hne of the HCl 
band cannot be written as the difference of two other 
lines and therefore ought not to occur m the Raman 
spectrum. On the other hand, every transition in 
which the rotational quantum number y does not 
change or varies two umts (the vibrational quantum 
number varies from zero to one for all lines under 
consideration) can be written in more than one way 
as a difference of two line frequencies. We must, 
therefore, expect these frequencies in the Raman 
spectrum rather than the frequencies of the absorption 
band. The transitions in which y does not change give 
the ‘ missing line ’ and are forbidden as absorption 
lines.^ Raman lines corresponding to transitions 
S — ± 2 must be expected very much weaker, as they 
are distmct lines for different values of j with twice 
the distance of the absorption Imes, whereas all the 
y — transitions correspond to lines which coincide on 
the place of the zero line and give rise, therefore, to one 
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intensive line. This seems to be in agreement with 
Wood’s observations. Rotational transitions^ — + 2 
of the expected type seem to have been observed by 
McLennan and McLeod m H,. If also the ultra-violet 
absorption bands, of which nothing is known, are taken 
into account, these considerations have to be modi- 
fied a little. But from the general structure of the 
molecular terms it can be deduced that, for diatomic 
molecules at least, an absorption hne never can be 
expected as a Raman line Apparent exceptions to 
this rule find their explanation in an unresolved fine 
structure 

With the same considerations one sees that 
scattering in sodium vapour ought to give a shift 
correspondmg with the forbidden hne I 5 - 2s rather 
than with the absorption hne Is ~2p 

Since the above was written, I have seen the letter 
by Langer in Nature of Mar. 9, p. 345, in winch he 
makes essentially the same observation. But as he 
treats only a rather complex example and proceeds 
according to somewhat different lines of reasoning, 
the present note is perhaps not superfluous. It ought 
to be mentioned also that Schrodmger’s theory of 
dispersion in its original form is, contrary to Langer’s 
statement, not in agreement with the facts, whereas 
the present form of quantum mechanics (Dirac) leads 
exactly to Kramers and Heisenberg’s results. 

G. H. DiEiiE 

Natuurkundig Laboratorium der 
Rijksumversiteit, Groningen, 

Holland, Mar. 8. 


Breeding Habits of the Greenland Whale. 

Very little is known about the breeding habits of 
the Greenland whale. In the Greenland Sea, according 
to the log-books of Scoie.sby Sen., females with calves 
with them weie seldom seen except in spring, west of 
Spitsbergen, north of latitude 78° or 79°, and in the 
end of July off the Greenland coast. Young whales, 
with whalebone 2-3 feet long — the smallest which are 
seen by themselves — ^were also seldom seen except m 
a high latitude west of Spitsbergen in spring. Where 
they go to in the summer months is not hard to 
understand : as my father says, “ the old females 
with the younger whales of both sexes bury them- 
selves m the polar ice, north of latitude 80°, after 
(or before) the end of June, where no ship can follow 
them , retreating m the autumn southwards as the 
ice makes in the north” (Scottish Fishery Board, 
Seventh Annual Report, part 3, p 366). 

A female with a calf with it became a rare sight in 
the Greenland Sea, in twelve voyages (1791-1798, 
1801, 1817, 1820, and 1822) Seoresby Sen. saw one 
only on sixteen dates, namely, west of Spitsbergen, 
and north of 78° or 79° in April once, in May eleven 
times, and in June once ; and off Greenland twice, 
both times at the end of July, m latitude 70° ; in 
the forty-four voyages he was master (1849-1891 and 
1893) my father only saw about a dozen (I c., p 365), 
and in his last twenty voyages only one (m the end of 
July in latitude 73° off the Greenland Coast), and in 
the log-books of twenty -nine other voyages made in 
the period 1872-1908 not a single instance is recorded. 

There are few facts to go on, but it seems safe to 
infer from what the Scoresbys and from what Eschncht 
and Reinhardt say, that at least some of the young 
are produced in the spring. Even less is known about 
where they produce , at one time they entered the 
inlets of western Spitsbergen in the summer months, 
and Sir Sidney Harmer (Proc. Lmn. 800 ., May 1928, 
p, 89) connects their visits with the function of 
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parturition and looks on the unmolested use of the 
Spitsbergen bays as of importance to them ; this, 
however, seems unlikely for the following reasons : 

1 In the spring, when some, possibly all the whales 
of the species, as Scoresby suggests, produce their 
yoimg, the sheltered parts of the west Spitsbergen 
inlets are usually still covered with the ice that forms 
in the winter months. 

2. In Davis Strait, according to Eschncht and 
Reinhardt, the corresponding visits of the species to 
the inlets of west Greenland synchronised with the 
proximity of the pack-ice to the coast and were not 
connected with parturition. 

3. In the Greenland Sea and in the waters west of 
Spitsbergen (the ‘ Greenland ’ of the old whalers), 
contrary to what Sir Sidney Harmer states c , p. 59), 
the fishery continued productive for long after the 
whales ceased to enter the inlets and bays ; in the 
ten seasons (1679-1688) (thirty or forty years after) 
the ‘ Greenland ’ fleet of the Dutch, numbering about 
190 ships, alone captured 10,019 whales (Scoresby, 
vol. 2, p. 156), and so late as 1814 in the same waters 
7 6 English and Scotch ‘ Greenland ’ ships alone cap- 
tured 1413 in a single season [ibidem , p 121). 

Sir Sidney Harmer seems to imply that the females 
with calves with them not only entered the Spitsbergen 
bays, but also were destroyed in these situations in 
large numbers by the early whalers , this, again, seems 
unlikely, for in the seventeenth century the whalers 
do not appear to have arrived at Spitsbergen until 
the end of May, and after the time at which the 
females with calves with them usually disappear 
amongst the impenetrable polar ice , a separation of 
the sexes seems to take place in the summer months, 
and it seems more likely that the whales that entered 
the Spitsbergen bays and were killed by the early 
whalers (if they all belonged to this species) belonged 
mostly to the male sex Robbbt W. Gray. 

8 Hartley Road, 

Exmouth. 


Nuclear Levels and Artificial Disintegration. 

The existence of quasi-discrete levels in the atomic 
nucleus has been suggested by Dr. Condon and myself 
in a paper in the Physical Review, in which the nuclear 
theory first outlined in Nature, Sept. 22, 1928 (vol. 
122, p 439), IS pursued. These quasi -discrete levels are 
narrow ranges of energy for which the amplitude of 
the i/'-functions inside the nucleus is large compared 
with the amplitude outside. In a very interesting 
letter in Nature of Nov. 24, 1928, G Gamow, who in 
other respects had arrived quite independently at the 
same basic ideas with regard to the nucleus [Z, /. 
Phys , 51, 204), gave a resume of various applications, 
including that of artificial disintegration, a detailed 
account of which has smce appeared [Z.j Phys,, 52, 
510). Considering the intensities of the transmitted 
and reflected waves, he inquires how the probability 
of penetration into the nucleus will fall off with de- 
creasing velocity of the incident a -particle , treating 
the nucleus as a simple potential barrier, he naturally 
finds that the probability shows a steady decrease. 

The object of the present note is to direct atten- 
tion to the possibility of resonance phenomena if we 
take into accoimt the solutions of the Schrodmger 
equation which for certain ranges of energy give 
fimctions the amplitude of which inside the nucleus is 
large compared with that outside For this seems to 
indicate that variation of the velocity of the incident 
a -particle may be accompamed by an enormous 
fluctuation m the probability of penetration when the 
energy approaches and enters the range of energy 
corresponding to one of the possible quasi -discrete 
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levels. A systematic examination of thin films of 
various elements might disclose such a fluctuation, if 
the experimental difficulties can be overcome. No 
resonance effect would be possible if we had discrete 
levels, indefinitely narrow ; the absence of any 
genmne quantisation in the nucleus is due to the fact 
that the potential energy of the a- or ]9-particle must 
be taken as tending to zero when distant from the 
nucleus, in contrast to the method of Laue ; it would 
seem, then, that the Eigenwerte of which he speaks 
[Zeit /, Phys., 52, pp 731-2) do not exist, but that all 
energies are possible (a continuous spectrum). 

The transmission of particles through a simple 
potential barrier resembles transmission of light at a 
single reflecting surface, in that the coefficient falls 
off steadily with varying wave-length. But it is of 
course well known that the addition of a second re- 
flecting surface (as m Fabry and Perot parallel plates) 
causes large fluctuations in the transmission, those 
wave-lengths being favoured for which standing 
waves are possible, that is, when the thickness of the 
film IS equal to one or more half -wave -lengths. This 
provides a crude analogy to the case of the nuclear 
i/'-f unctions, one half -wave -length for a free swift a- 
particle being about 2*5 x 10"^® cm. Possibly the dis- 
covery by Rutherford and Chadwick of an energy 
giving mimmum intensity of reflection of a-rays at 
135° [Phil Mag., 50, p. 900 , 1925) was a resonance 
phenomenon. 

The application of the quantum mechanics may 
modify the interpretation, but seems to throw no 
light on the origin of the discrepancies between the 
results obtained at Cambridge and Vienna. Although, 
for example, the argument in favour of a theoretical 
mimmum range for the ejected H -particles has lost 
its validity, smce they may now escape through the 
potential barrier instead of having to fall through the 
entire repulsive field as had been previously argued by 
Chadwick [Phil. Mag., 2, pp 1073-4; 1926), the 
experimental observation remains unaffected. 

RoiTALD W Gurney. 

Institute of Physical and 
Chemical Research, 

Tokyo, Japan, Feb. 20. 


The Average ‘ Forward ’ Momentum of 
Photoelectrons. 

It is well known that the emission of photoelectrons 
by N-rays is not symmetrically distributed about the 
plane normal to the rays, the photoelectrons possessing 
an average momentum in the ‘ forward ’ direction, 
I showed about a year ago (Nature, Jan. 28, 1928, 
p. 134) that, contrary to general supposition, the 
average forward momentum, /4, of a photoelectron is, 
according to experiment, not equal to the momentum 
hvjc of an incident quantum, but is appreciably 
greater. Sommerfeld in Ins recently published book, 
“ Atombau und Spektrallinien, Wellenmechanischer 
Erganzungsband ” (1929), has treated the problem 
theoretically by the wave mechanics, and the purpose 
of the present note is to show the remarkable agree- 
ment of Sommerfeld’s result with experiment. 

Sommerfeld (p 218) finds that the probability 
P{<p ) . d4> of emission of a photoelectron at an angle 
between 0 and <p^d(t> with the incident radiation is 
proportional to 

{1 + Y'\/(Ai'/mc^) cos 0}sm3 0.d0 . (1) 

It follows from this that the average momentum of a 
photoelectron is 

AHheor=l-4:4(Mc). - . (2) 

The value found experimentally by Nuttall Barlow 

p2 
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and myself {%b%d . , also Proc Roy, Soc , December, 
1928) IS 

/^expt - l-40(A./c) . (3) 

If cos ^ denotes the mean cosine of (j» ^ the ‘ biparti- 
tion’ angle (defined by f^P{(p)d<p=JJP{<(})d<l)), and p 
the ratio of the forward to the backward emission, 
then according to ( 1 ) 

2 cos 0/(8 == 1‘44, 2 cos dj^ — 1-80, 

2(/) -!)/(/) +1),3 = 2-70 . (4) 

being the velocity of the photoelectron relative to 
that of light. The observed values of these quan- 
tities are T4, T8, and 2*6 respectively. Thus there 
IS very good agreement with experiment whatever 
quantity is chosen as a measure of the asymmetry. 

Formula (1) expresses the asymmetry to a first 
approximation, and is applicable only if {hvjmc^) and 
{Jjhv), where J is the binding energy of the electron, 
are small These conditions are adequately satisfied 
m the cases investigated in the above experiments, 
namely, photoelectrons produced in nitrogen and 
oxygen by X-rays of wave-length 0*6 A. 

Mention should be made of P Auger’s recent ex- 
periments in which he finds /a =1 Z^{hv{c) for argon 
and X = 0‘21 A, and l*30(7iv/c) for argon and 
X = 0‘71 A. (Comptes rendus, Dec. 10, 1928). These 
results and (3) show that equals <r say, is 

approximately independent of X and J as is reqmred 
by (2). As mentioned in the previous paragraph, 
formula (1) represents the asymmetry only to a first 
approximation, and theoretically there should be a 
small variation of o- with X and J which may account 
for the slightly smaller values of cr found by Auger. 
Auger’s earlier observations (Jour, d, Phys., February 
1927) quoted by Sommerfeld correspond to cr=£i=0*9, 
but this IS refuted by his recent experiments. 

Sommerfeld states that his calculated asymmetry 
is 9/5 times that expected on simple light quantum 
theory, but if we consider the mean momentum of the 
hotoelectrons instead of the bipartition angle as 
ommerfeld does, the ratio is t x f = 1*44, as expressed 
by (2) The difference arises from different ways of 
regarding the simple hght-quantum theory and is 
ummportant. 

E. J Williams. 

Cavendish Laboratory, 

Cambridge, Mar. 6 


Anomalous Terms in the Spectrum of Doubly 
Ionised Lead. 

In the course of an analysis of the spectrum of 
doubly ionised lead (Pb III), the results of which will 
shortly be published, some combinations of more than 
usual interest to spectroscopists were found to occur. 
These combinations involve the anomalous terms 
arising from the state of the doubly lomsed atom of 
lead when both the two remaining valence electrons 
occupy 6p orbits. The terms to_be expected for this 
state of the atom are ^^Pqi 2 , and 
As IS well known, the rules for the transitions 
between states of an atom with two valence electrons 
are that A^i = 0, - ± 1, or AZi= ±1, Al^~ ±2 where 

li and Zg are the azimuthal quantum numbers of the 
two electrons. Accordingly transitions from the 
state to the following low-lymg states may be expected 
to occur : 6p6£Z, 6^65, 6cZ6/, 6^6/. The second and 
fourth of these states lead to the important low-lymg 
terms and 61P3. Applying the 

inner quantum number selection rules, we obtain 
between these terms and the anomalous term 
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the following possible combinations • O^P^^^ - 

6iPi - 6ID3, fiiPs ~ esPgg, and ~ 6IP3. 

All these combinations have been found XX995 75, 
1165*05 form the doubly XX4004*16, 

3925 23 the doublet 61D2 - XX1439-42, 3832 83 

are G^Pi - and ” O^P^ respectively. The 
measures below 2000 A are by Dr R. J. Lang and 
are expressed in Xl A vac , and those above 2000 A 
are by myself and are expressed in Xl.A air. The 
source m each case was the vacuum spark 

It may be recalled that Sawyer {Jour Opt Soc, 
America^ 13, p 431 , 1926) in the case of the arc 
spectrum of zinc, classified a doublet as arising from 
combinations __between the 4:^Pi2 terms and an 
anomalous 4^D2 Bui so far as I am aware 

there have as yet been no cases recorded of the appear- 
ance of FP combinations for two valence electron 
systems. For this reason the FP lines mentioned 
above are of peculiar interest __ 

Of the three terms only fisp^ has been 

found This apparent absence of the ^^P^^ terms is 
in agreement with the known facts regarding the corre- 
spondmg terms of Zn I, Ca I, and Hg I The line 
X2868*16 IS also worthy of notice, as it appears to be 
6^Pi - 6^P2, a combination which is also to be expected 
It IS of course the only combination between the P 
terms and the term permitted by_the inner 
quantum number transition rules. The &-Sq term has 
not yet been determir^d. Unfortunately, only the 
combinations 6®Pi - and G^Pj - are to be 
expected There is at least one likely pair having the 
6^Pi - 6^Pi separation, but the absence of confirma- 
tory evidence in the form of further combinations 
makes it difficult to come to a definite decision. 

The first spark spectrum of thallium (T1 II), which 
IS analogous to that of Pb III, has also been investi- 
gated and the G^P^a - “ ^^-^2 lines have 

been found. The FP combinations would give rise 
to Imes lying far in the infra-red, and consequently 
have not yet been identified. 

Stanley Smith 

University of Alberta, 

Edmonton, Canada, Mar. 4. 

Agricultural Education. 

The leading article in Nature of Mar. 9 on “ Land 
and Industry ” indicates an interesting possibility of 
deahng with the unquestionably important problem 
of estabhshmg a ‘ land interest ’ among non-agri- 
eultural citizens It might be worth while to consider 
the relation of agricultural education to this problem. 

No one who has seriously considered the problem 
of national agricultural prosperity is likely to deny 
that the interest of the city and urban public is a 
primarily important factor. Nor is he likely to deny 
that those of us who are responsible for developing 
interest in agriculture have practically ignored the 
non-agrieulturist The activities of agricultural educa- 
tion have increased enormously during the last quarter 
of a century, but it seems to have been tacitly assumed 
throughout its developments that agricultural educa- 
tion is essentially and almost exclusively a provision 
for agriculturists, and that for the most part the 
proper people to exercise primary control over it are 
agriculturists and not educationists 
I have an ever -increasing conviction (confirmed to 
no small extent by Mr. C. G. T. Morison’s presidential 
address to the Agriculture Section of the British 
Association in 1927) that agricultural education can 
render a far greater service to the country if it will 
remove its delimitations and endeavour to attract 
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others than intended agriculturists If our university 
departments of agriculture would open their doors 
wider and offer courses for laymen as well as for agri- 
-culturists, and regard such courses as equally import- 
ant, the ultimate development of a ‘ land interest ’ 
would surely be considerable If men and women who 
are destined to teach in our schools or to take a part 
in public affairs had the opportunity to read agriculture 
during a university course, the ultimate indirect effect 
on our national agriculture might be as great as the 
present direct effect of agricultural education 

So far as its direct influence on farming practice is 
ooncerned, agricultural education is normally associ- 
ated with some such phrase as “ the application of 
science to farming ” When, however, one considers 
the two great groups of factors which alone can create 
or alter an economic condition — scientific facts and 
philosophical outlook — one is left with more than a 
suspicion that the greater defect in our agriculture is 
not in science but m philosophy Great as is the scope 
for bringing more scientific knowledge to the farm, 
the limiting factor to-day is interest m farming and in 
the phenomena of the farm. Without slackemng its 
efforts to find scientific solutions of specific farm prob- 
lems, agricultural education can greatly increase its 
service to the community by giving more attention 
to what after all is the essence of education, namely, 
the development and propagation of an interest in its 
subject matter 

This suggestion in no way implies a criticism of the 
work of those agriculturists who, for the most part, 
control the administration of agricultural education 
in Great Britain The suggestion is rather that their 
work needs to be balanced by purely educational 
aspects of the teaching of agriculture in order that 
agricultural education may be developed with properly 
distributed emphasis and with greater usefulness to 
the community. N M. Comber 

The University, Leeds 


The Occurrence of Ergosterol in Phytosterols. 

The interest which has been aroused by the dis- 
covery that ergosterol is converted into vitamin-I> 
on irradiation has led us to consider its possible mode 
of formation m the vegetable kingdom. 

In this connexion some interesting facts arise from 
the recent work of Bonstedt {Zeitschr. fur physiol, 
Ghem., 176, 269 ; 1928) on y-sitosterol, first detected 
by Anderson and Shriner in corn oil ( J our. Am. Chem. 
>Soc., 48, 2976 , 1926). This investigator has prepared 
a number of derivatives of this sterol, and a comparison 
of their physical properties with those of the isomeric 
derivatives in the ergosterol senes reveals, as shown 
in the following table, a remarkable smnlarity : 


Formula 

Substance, 

m p (a)D. 

Authority 


y-sitostanol 

UB-r +2V 

Bonstedt (loe cU ) 


144-5“ +18° 

Anderson, Shriner 
(loc Clt) 


allo-a-ergostanol 

144-5° +16° 

Reindel and Walter, 
Annalen, 460, 212 , 
1928 

C28H50O3 

■y-sitostanol ace- 
tate 

144-5° +12° 

Bonstedt 


y-sitostanol ace- 
tate 

143° +9° 

Anderson, Shrmer 


allo-a-ergostanol 

acetate 

145° + 6 ° 

Remdel, Walter 

CarHifiO 

y-sitostanone 

163° +38° 

Bonstedt 

alio - a - ergosta- 
1 none 

164° 

Reindel, Walter 

O 37 H 18 

y-sitostane 

87° +20° 

Bonstedt 

allo-a-ergostane 

84-5° +17° 

Remdel, Walter. 


Reindel and Walter {loc. c%t.) have shown that there 
IS no depression of melting-pomt on mixing 7 -sito- 
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stanol acetate with allo-a-ergostanol acetate, but infer 
from the difierence m specific rotation that the two 
substances are not identical. This contention we feel 
is open to question, for, as we have already pointed out 
(Heilbron, Morton, and Sexton, Jour Chem Soc., p. 47 , 
1928), owing to the complex nature of the sterol 
molecule, the possibilities of racemisation at one or 
more of the asymmetric centres during the operations 
mvolved in their preparation cannot be excluded. 

The common and probably general association of 
dihydrositosterol with sitosterol in vegetable oils {see 
Bonstedt, loc. cit. , Anderson et aha, Jour. Amer. 
Chem Soc., 48, 2972 et seq. ; 1926) suggests its 
genesis by a reduction process Similarly, as there is 
every reason to believe that ergosterol is also present 
in all phytosterols (Heilbron, Kamm, and Morton, 
Biochem. Jour., 21 , 1279, 1927), we venture to sug- 
gest with all reserve that concurrent with its reduction 
to dihydrositosterol (sitostanol), oxidation of sito- 
sterol (possibly 7 -sitosterol) to ergosterol occurs. 

The fact that neither of the two known tetrahydro- 
ergosterols (ergostenols) is identical with the isomeric 
7 -sitosterol is in no way remarkable. It has been 
established that ergosterol contains an ethenoid 
linkage which resists hydrogenation under conditions 
which suffice to convert 7 - 8 itosterol into the fully 
saturated derivative , consequently, in the conversion 
of ergosterol to its tetrahydro derivative, the ethenoid 
linkage remaining must be in a different position from 
that present in 7 -sitosterol. The suggested identity 
therefore only reveals itself in the fully saturated 
products. 

It IS hoped that work which is now m progress in 
these laboratories may throw additional light on this 
important problem. I. M Heilbron. 

W A. Sexton. 

The University, * 

Liverpool 

Transmutation of the Lighter Elements in Stars. 

The formula given by Gamow {Zeits. f. Phys., 52, 
p. 512 , 1928), for the probability that an a-particle 
will penetrate the nucleus of an atom with which it 
colhdes, can be readily adapted to the case of proton- 
impacts. These have only half the charge of an a- 
particle, and for the same energy twice the velocity, so 
that under conditions approaching thermodynamical 
eqmhbrium they have an enormously greater pene- 
trating-power. We have investigated the possibility 
that in the interior of stars the process should actually 
occur with appreciable frequency, and we find that 
for the heaviest elements the probability is extremely 
small For the lightest, however, we obtain an aver- 
age life varying roughly from 10 seconds for helium 
to 100 years for carbon m a fairly typical case. The 
protons that are most effective, when their number is 
taken into account, are those with from three to four 
times the most probable velocity of the Maxwell 
distribution. 

We cannot well estimate the probability that a 
proton which has entered a nucleus will anchor itself 
there by radiating, but there are some indications that 
it may be high. In that case there is an obvious possi- 
bility of gradually building somewhat heavier elements 
out of the lightest ones ; this possibility is much im- 
proved if electrons can also penetrate the nucleus, but 
the calculation of this case has not yet proved prac- 
ticable. It seems, however, a plausible assumption. 
We may then expect that the isotope Be® will be one 
of the products ; this is probably unstable (it does 
not occur on the earth), and will then almost certainly 
break up into two helium-nuclei, so that the supply 
of helium does not become exhausted, and the process 
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is limited only by the amount of hydrogen. The 
theory obviously contains several uncertain hypotheses, 
but a calculation of the amount of eneTgy that would 
be set free by the process gives quite the right order 
of magnitude. In addition, the process fulfils the 
requirement of Eddington that its probability should 
increase very rapidly with the temperature at about 
40 million degrees, and can also fulfil his reqmrement 
that it should contain a ‘ delay-period ’ which is not 
dependent on temperature or pressure. It thus seems 
possible that the stellar energy has a source in this 
method of element -bmldmg which the wave-mechamcs 
has opened up to us. But there are so many astro - 
physical difficulties that we hesitate to express a 
definite opimon, more especially as it is difficult to 
see how the heaviest elements can be formed by this 
means at all. 

A full account of the investigation wiH appear shortly 
in the Zeitschnft fur Physik. It would seem worth 
while to investigate the effect of fast protons on light 
elements in the laboratory, and experiments along 
these lines are contemplated. 

R d’E. Atkinson. 

F. G. Hotjtebmans. 

Physikal. Institut der Techn. Hochsehule, 
Berlin-Charlottenburg, 

Mar. 22. 


Internal Absorption of y-rays. 

Four years ago (Natubb, 115, 13, 86 , 1925), one of 
us estimated the internal absorption of the y-rays of 
radmm-D and the fraction of the atoms emitting 
7-rays. Due to an oversight and, in the latter case, an 
arithmetical error, both estimations are incorrect. 
They have recently been re-calculated in the following 
manner 

The relative ionisations produced by the jS-rays of 
radmm-E (in equilibrium with the radmm-D), and the 
soft and hard 7-rays were measured in an electroscope, 
the walls of which consisted of paper coated with 
graphite and, after correction, were found to be 24,000, 
40, and 2 6 respectively. Assuming that the energy in a 
beam of X- or 7-rays is proportional to the total ionisa- 
tion produced in air, the respective energies in the three 
types of rays were found to be proportional to 1500, 
13, and 23. As the respective average energies of 
single rays are 350,000, 12,000, and 46,700 electron 
volts, we find that for the disintegration of 43 atoms of 
radmin-E or radium-D, 11 atoms emit a soft 7-ray 
(Jv-radiation) and 5 atoms a hard 7-ray. No allow- 
ance, however, has as yet been made for the fact that 
/9-rays are ejected by the hard 7-rays from M and N 
levels (the consequent M and N radiations would not 
be observed in our experiments). Curtiss estimates 
that the intensity of the ^S-rays ejected by the hard 
7-rays from the M and N levels is 70 per cent that from 
the L levels, so that, assuming the number of hard 
7-rays absorbed to be proportional to these intensities, 
8 atoms emit M and N radiations 

We arrive, therefore, at the following figures. Out 
of 43 atoms disintegrating, 24 atoms emit 7-rays. Of 
these 24 7-rays, 19 suffer internal absorption. It 
seems probable that, in the case of all substances, only 
a fraction of the atoms emit 7-rays after a jS-ray dis- 
integration. This should be taken into account in 
estimating times of emission of 7-rays 

A further set of experiments was earned out to 
determine if there were any /9-rays emitted from 
radium-E with energy of the order 2,000,000 electron 
volts. The method used may be of interest and is 
given below. An electroscope was placed on top of 
the poles of an electromagnet, which produced an 
average field of 1250 gauss. The active material was 
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10 cm. below the bottom of the electroscope Sufficient 
material was placed beneath the electroscope to cut off 
secondary ^-rays produced by 7-rays, and, directly 
over the active material, absorption sheets which cut 
down /9-rays of energy 2,000,000 volts until the issuing 
rays had a value of HR <6000 Such rays would be 
deflected from the electroscope by the magnetic field. 
No difference was found between the electroscope 
readings with and without magnetic fields Allowing 
for the difficulty of measuring small differences, we 
estimate that less than one atom m 25,000 emits a 
/9-ray of energy 2,000,000 volts, and possibly none 
at all. J A. Gray. 

A J. O’Leary, 

Queen’s University, Kingston, 

Feb. 7 

Dioecism in Ranunculus acris. 

Mr. R. O Whyte’s letter m Natxjre of Mar 16, 
p 413, on the cytological aspect of the hitherto little 
noticed peculiar form of the common acrid buttercup, 
stimulates me to make some general remarks respect- 
ing it. 

I first made its acquaintance in the spring of 1923 
near my home in Cumberland, and sent specimens to 
the Linnean Society of London. They were exhibited 
at the meeting held on June 21 {Proc Linn Soc , p 50, 
1923) Through lack of time, I believe, they were not 
discussed. I then approached a leading authority on 
the British flora, Dr. Claridge Druoe, who kindly 
replied to the effect that this form was strange to him. 
He incorporated it m his “Plant Notes” for 1923 
{Report, Bot. Exchange Club, p 24, 1923), with an 
extract from my letter, naming it Ranunculus acris 
L. var ; sub. var , or forma minutifiorus, Druce 

Finding that Mr Marsden -Jones was working on the 
genetics of the genus Ranunculus, I sent specimens to 
him, and he was not long in reporting to me the occur- 
rence of the same m his own neighbourhood, Potterne, 
Wilts. I am glad to see that he has not only taken up 
the genetics of it, but also has prevailed upon Mi. 
Whyte to work out the cytological side — a piece of 
research which promises to shed light on the origin 
of imisexual from hermaphrodite flowers 

It is cunous that this ‘ female ’ form of Ranunculus 
acris has not excited attention previously. N one of the 
British floras consulted refer to it Since it came 
under my notice for the first time in 1923, 1 have seen 
it every subsequent season in fair abundance .m my 
own neighbourhood. Apparently it is a general 
associate of the ordinary form of this buttercup. 
What exactly is its significance in the bionomics of the 
species it is difficult to say. Orie might hazard the 
view, tempting but not altogether probable, that 
Ranunculus acris is in the incipient stage from her- 
maphroditism to gynodioecism. 

Though no exact calculation as to the frequency of 
this ‘female’ form among the ordinary type in' my 
neighbourhood has been made, one per cent might be 
a possible estimate , though of the extreme cases with 
stamens as mere rudiments this might be a considei- 
able overstatement The extreme form is very notice- 
able on account of the much smaller size of the petals. 
Moving such ‘ female ’ plants to the garden has not 
changed the size or character of the flowers in subse- 
quent seasons, so that the reduced nature of the corolla 
and the abortion of the stamens are apparently not 
due to poverty of soil or other adverse conditions. No 
difference in vegetative characters can be detected 
between the ordinary and the ‘ female ’ plants. The 
latter appear just as vigorous m growth. 

John Parkin. 

Blaithwaite, Wigton, 

Cumberland, Mar. 20. 
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Excitation of Mercury Vapour by the 
Resonance Line. 

In supplement to my letter m Nature of Mar. 30, 
p 488, under the above title, I have now made a 
senes of experiments, starting with mercury resonance 
radiation under typical conditions at room tempera- 
ture. As the temperature of the mercury is progress- 
ively raised, and a rapid stream of vapour is gener- 
ated, the secondary source, originally symmetrical on 
either side of the primary beam, begins gradually to 
elongate on the down stream side, until finally it is 
wholly on this side, being traceable for a distance of 
about 3 cm. down stream. 

Although this result is unexpected, and contrary 
to prevailing views, the photographic evidence is very 
clear. I hope to publish the photographs m due 
course. Rayleiuh. 

Terhng Place, Chelmsford, 

Essex, Mar 30. 

Invisible Oxide Films on Metals. 

The well-known work of Evans on the passivity 
of metals has led to the conclusion that oxidation can 
occur at room temperature on copper and iron, 
giving a film which is too thin to show interference 
colours In his lecture to the American Institute of 
Mimng and Metallurgical Engineers (1929) he has 
remarked that it is logical to suppose that the oxide 
him has a real existence before any interference tints 
are shown. Evans quotes the work of Ereundlick, 
Patscheke, and Zocher {Z, physthal. Ghem , 128, 321; 
1927), who have made pure metallic iron mirrors from 
iron carbonyl. They find distinct changes in the 
reflecting power when air is admitted, showing the 
formation of oxide films of the order of 10"’ cm in 
thickness. 

Muller and Koemgsberger (P%5 Zeit.,vol, 5,p 413; 
1904) have found that there is little difference in the 
reflecting powers of iron in the active and passive 
states. In my experiments at temperatures at which 
the iron interference colours are formed very slowly, 
there is distinct evidence from the reflecting power of 
surfaces that there is an oxide film present before 
there is ?Lny evidence of interference colours visible to 
the eye (cf. Proc. Boy. Soc., A, vol 117, p. 376 ; 1928) 

In the early stages of oxidation the reflecting power 
of iron, mckel, and copper becomes somewhat smaller 
over the whole range of the spectrum, but slightly 
more so at the violet end of the spectrum than in the 
red, showing the existence of an absorption maximum 
far away m the ultra-violet region. 

During the study of the spectrophotometry of the 
growth of sulphide films on metallic copper, evidence 
was obtained strongly supporting Evans’s conclusions 
of the formation of an oxide film at room tempera- 
tures. If reduced copper be attacked with a mixture 
of one volume of hydrogen sulphide and five volumes 
of air, two complete colour sequences are produced in 
a few minutes ; if, however, the copper surface be 
left exposed to air for some hours, and then hydrogen 
sulphide and air admitted, the interference colours 
are developed very slowly indeed. Only one colour 
sequence could be observed during a whole day’s ex- 
posure. In addition there was a general dulhng of 
the colours so formed. 

Heating the metal to 300° C in a nitrogen vacuum 
of 10"^ mm. did not remove the film. Hence there 
is clear evidence in support of the conclusion that a 
thin film of oxide is formed on copper merely on 
exposure to air at ordinary temperatures. 

F. Hurn Constable. 

St. John’s College, 

Cambridge. 
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Solutions and Heat Engines. 

The nature of osmotic pressure is a matter of such 
great importance both to chemists and to physio- 
logists that I must again crave space to reply to the 
remarks of the reviewer in Nature of Mar. 23, 
p. 445. 

In justification of his, or van’t Hoff’s, account of 
osmotic pressure, he points to the description in my 
book of what would happen if a mixture of two gases 
at atmospheric pressure in a rigid chamber was 
separated by a rigid septum, permeable by only one 
of the two gases, from pure gas of the same kind as 
could permeate, and at the initial pressure of the 
mixture. The pure gas would pass into the mixture, 
the pressure of which would rise until the pressure of 
the penetrating gas was the same in the mixture as 
outside of it. The gas which penetrates corresponds 
to the solvent in a solution, and the non -penetrating 
gas to the solute, while the extra pressure developed 
in the mixture might be held to correspond to osmotic 
pressure May I point out, however, that this extra 
pressure is due to solvent and not to solute molecules. 
There is thus in the phenomena no way of escape 
from the dilemma for van’t Hoff’s theory which I 
indicated m my letter. Van ’t Hoff’s assumption that 
osmotic pressure is due to extra bombardment press- 
ure of solute molecules is both unintelligible physic- 
ally and inconsistent with the facts as revealed by 
the experiments of Morse and Lord Berkeley 

The algebraical statement on page 25 of my book, 
to which the reviewer objects, is, I maintain, perfectly 
correct, and I am well content to leave the judgment 
as to its correctness with readers of the book. 

J. S. Haldane. 

Cherwell, Oxford, Mar. 23. 


I WILL add only one short note to what I have said. 
Consider two cases. (1) One atmosphere of hydrogen 
on each side of the septum and no nitrogen. The 
osmotic pressure is zero. (2) Two atmospheres of 
nitrogen inside the chamber and again one atmosphere 
of hydrogen on each side. This also is an equilibrium 
case and the osmotic pressure is two atmospheres. 
By what wild theory is this attributed to the one 
atmosphere of hydrogen ! The Reviewer. 


Science and Mathematics. 

The sentence italicised in the following from a 
work published in 1877, seems to have anticipated 
the views of relativists by half a century • “ Any 

kabalist well acquainted with the Pythagorean 
system of numerals and geometry can demonstrate 
that the metaphysical views of Plato were based upon 
the strictest mathematical principles ‘ True mathe- 
matics,’ says the Magtcon^ ‘ is something with which 
all higher sciences are connected , common mathe- 
matics is but a deceitful phantasmagoria whose 
much-praised infallibility only arises from this — that 
materials, conditions, and references are made its 
foimdation.’ . As long as exact science confines 
its observations to physical conditions and proceeds by 
the Aristotelian method it certainly cannot fail. But, 
notwit}istand%ng that the world of matter is boundless 
for us, it still IS finite , and thus materiahsm will turn 
forever in this vitiated circle, unable to soar higher 
than the circumference will permit. The cosmo- 
logical theory of numerals which Pythagoras learned 
from the Egyptian hierophants is alone able to 
reconcile the two umts, ‘ matter ’ and ‘ spirit,’ and 
cause each to demonstrate the other mathematically.” 

Isis Unveiled,” i. 7. W. W. L. 
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Evolution in its Course. 


O NE of the most persistent plaints of the anti- 
evolutiomst is that the biologist has failed to 
demonstrate to the satisfaction of the unbehever 
the actual occurrence of evolution in the present- 
day world. The criticism is difficult to meet, for, 
apart from the blind eye which the critic is apt to 
turn to the well-meaning efforts of the biologist, 
evolution is a slow process not readily to be caught 
m its stride. Even amongst biologists themselves 
there has been a tendency in recent years to look 
askance at the work of the systematist, and to lean 
upon the experiments of the laboratory as the only 
sure test of biological processes 

It IS well to be reminded, therefore, that the last 
decade has seen a great advance in the techmque 
of the systematist, and that the advance has afforded 
new ground for the examination of the problem of 
evolution in natural conditions. In the old days 
an account of the bird-life of a limited area in 
California would have meant httle more than the 
bare records of a local list of the bird inhabitants, 
but, under the new analysis, Mr. Joseph Grinnell’s 
“ Distributional Summation of the Ornithology of 
Lower California ” (Univ, Gahforma Pub Zool., 
vol 32, No. 1, 1928, pp. 1-300) becomes a plea for 
the recognition of evolution in its course 
Two factors have made for this progress in 
method. The first is the attention given to the 
discernment of minute differences in form, and it 
is sufficient answer to those who cavil at the diffi- 
culties of the determination of sub-species, that in 
these barely recognisable difierences lie the critical, 
formative stages, which may lead to the develop- 
ment of easily distmguished species The second 
factor lies in the attempt to associate these minute 
differences of sub-species with the pecuhar con- 
ditions of environment in which each is situated, in 
an endeavour to discover something of the causes 
and essential conditions of the differentiation. 

The general results of the analysis of the bird- 
life of Califorma show, then, the progress of evolu- 
tion in Nature, as closely as the exammation of 
static conditions can be expected to interpret a 
continuous process They do not reveal anything 
that IS particularly novel or unexpected, but the 
fact that they are based upon an intensity of ex- 
amination and detail of comparison such as was 
unavailable to Darwm or Wallace, lends them new 
weight and authority. 

In the first place, there is evidence of gradual 
differentiation. Among the numerous races of 
Californian birds, examples can be selected showing 
practically every appreciable stage in differentiation, 
from neighbouring stocks showing departures from 
a type so slight that they can be appreciated only 
when a long series of individuals is averaged, to 
full-blooded species, sharply distinct, no longer 
crossing with related species, judging from the 
absence of wild hybrids 

In the second place, the differentiation, that is, 
the variational move towards species, is not every- 
where a uniform process. The inequahty may be 
associated with several definite characters of the 
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environment Thus, in many of the groups of wide 
distribution, the amount of difference shown by the 
geographical races varies directly with the degree of 
spatial separation. Take the clear case of the group 
including the Cahfornia linnet {Carpodacus) The 
group extends over the mainland, a distance north 
and south of some eight hundred miles, and in that 
space has three recogmsable subspecies But on 
Los Coronados Islands, only seven miles off shore, 
there is another race, appreciably but not constantly 
or conspicuously different Forty miles from the 
nearest mainland, on the San Benito Islands, there 
are greater and fairly constant differences from the 
birds of the mainland, and on Guadalupe Island, 
135 miles away, the differences are so great and 
constant that the form there is designated a full 
species 

The differences themselves are significant The 
Guadalupe birds are distinguished by their larger 
size, longer legs, relatively shorter wings, and 
shorter keel of sternum — indications of a loss of 
wing power, which suggest a step towards the 
flightlessness of some other birds on remote Pacific 
islands 

Even a slight water barrier may be influential 
as an effective form of isolation, preventing free 
interbreeding of birds from neighbouring places. 
Although there are no apj)arent barriers in the 
whole extent of the mainland of lower Cahfornia, 
long distance has had the same isolating effect, 
allowing differentiation in remote stocks despite 
commingling over adjacent territory 

Other cases of the influence of isolation, such as 
that shown by the spotted towffiee {Pipilo macu- 
latus)y could be cited ; they illustrate tlie fact that 
closely similar races in a senes are not situated 
“ within the same differentiation area, nor yet in 
remote differentiation areas, but in separate and 
adjacent differentiation areas 

In the third place, it becomes clear that environ- 
ment may have an effect which, no matter that the 
subjects of its influence are different, results in a 
remarkably similar set of results. A very peculiar 
climatic condition exists between the crest of the 
Sierra San Pedro Martir and the Pacific, where a 
region of meagre rainfall has a high atmospheric 
humidity — a humid desert. Various birds m this 
region, as different as flycatchers, finches, and 
woodpeckers, show similar modifications, especi- 
ally marked in deeper coloration, certain propor- 
tions of wing and tail, lesser size of bill, and so on. 
Subjection of very different stocks to the same 
peculiar set of critically important conditions has 
brought parallel modifications in certain functions 
and structures. 

This suggests that the inherited variations have 
not been random, but have been directed So far 
so good, but the author goes on to say that sub- 
specific characters are therefore to be regarded, 
either intrinsically in themselves or in their Imlcages, 
as of worthy sorts in the racial struggle for existence 
— ^not, ordinarily, indifferent or useless ones. Here 
he seems to travel in advance of his facts^ for it has 
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yet to be shown that the common characters which 
have been induced by a peculiar environment in 
so many different kinds of birds can have an equal 
survival value to each of these birds of habits so 
different On the facts put thus, the safer assump- 
tion would seem to be that similar conditions induce 
a similar organic reaction irrespective of ‘ worthi- 
ness ’ or ' unworthiness.’ 

After all, unworthiness in the evolutionary sense 
is not likely to survive m hard competition with 
worthiness, and Mr Grinnell finally reaches a 
Darwinian conclusion The accumulating evi- 
dence of the field naturalist is bringing conviction 


that the incipient species m nature, the subspecies, 
owes its origin to a process, on a vast scale, of trial, 
discard, and preservation, of individuals, and of 
groups of individuals comprising populations, 
which populations from generation to generation 
are thereby rendered more nearly adjusted to such 
environments as they can endure at all But 
environments themselves never stabiHze ; they 
are changing, prohferating, evolving continually. 
A balanced state of perfect adaptation of the 
organism can never be attained, but only continu- 
ally approached, such approach being forced, under 
penalty of extinction ” J. R. 


Physical Foundations 

N O task is more difficult for the chemist of the 
present day than that of trying to keep 
abreast with those advances in atomic physics 
which affect him so closely that he cannot ignore 
(even if he cannot hope fully to understand) them 
Sidgwick’s book on The Electronic Theory of 
Valency,” which was reviewed at length in these 
columns last year (April 7, 1928, vol 121, p 527), 
provided a partial solution of the problem from 
the chemist’s point of view , but the brief mono- 
graph of Lessheim and Samuel referred to below ^ 
may be regarded as a complementary contribution 
of unrivalled value from the physical side The 
professional spectroscopist does not often reahse 
how difficult his subject can be made for the lay 
reader, and it is a common experience, even when 
reading books or lectures of a semi-popular 
character, to be pulled up short by techmcal or 
controversial details of which no explanation is 
given or attempted. 

In the more leisurely days of the past, there 
was usually ample time for one fundamental idea 
to be grasped before attention was distracted by 
the next new development. Progress was then 
made by the orderly passing of the ball from one 
three-quarter back to another, until it was safely 
placed behind the goal, and indue course ‘ converted ’ 
from speculation or hypothesis to theory Now, 
however, the ball progresses amid the confusion 
of a wild ‘ forward ’ rush, in which the casual 
onlooker can only occasionally get a glimpse of 
the ball, and has but little chance to observe the 
effects of individual play, whilst even the pro- 
fessional reporter is in danger of overlooking 
essential points m the game. Thus, whereas Bohr’s 
' principal quantum number ’ n had a sufficient 
start to secure universal acceptance, and has 
retained its strictly integral character, it has been 
followed in the works of subsequent authors by a 
trail of subsidiary numbers, which are in open 
competition with one another, and (to add to the 
confusion) appear at some stage to have undergone 
a process of ‘ disintegration ’ whereby integral 
quanta have been resolved into proper fractions 
The difficulties arising from such causes as these 

^ Die Valenzzahl und ihre Bezielnmgen ziim Bau der Atome 
Von Hans Lessheim und Rudolt Samuel (Fortschntte der Chemie, 
Physik und physikalische Ohemie, herausgegeben von A Eucken, 
Band 19, Hett 3 ) Pp. 98 (Berlin Gebruder Bomtraeger, 1927 ) 

6 40 gold marks 
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of Chemical Theory. 

are in large measure removed by the careful and 
concise exposition of Messrs. Lessheim and Samuel, 
and it is a high comphment to their skill that we 
can claim to have been able to understand and to 
make use of the major portion of their monograph 
It was, indeed, only on reaching the tenth section 
of the book that it became necessary to add a 
marginal comment, I cannot follow this,” and to 
call m the help of a professional physicist to explain 
in fuller detail the complex behaviour of systems 
with several outer electrons. The elaborate spectro- 
scopic analysis of sections 12 and 13 was also 
too complicated to be understood at one reading, 
but it would be difficult to praise too highly the 
way in which the spectroscopic evidence is used 
in order to provide a sure foundation for definite 
chemical deductions , and it is one of the con- 
spicuous merits of the book that this evidence is 
set out m such a convincing way, that its validity 
IS no longer open to question even by the most 
extreme type of ^ sceptical Chymist.’ 

Much of the charm of the quantum theory of 
the present day arises from the introduction, by 
Goudsmit and Uhlenbeck in 1925, of the conception 
of the spuming electron This conception has, 
indeed, done more than anythmg else to bring 
order out of the chaos of subsidiary quantum 
numbers, and thus to restore to Bohr’s theory some 
semblance of the simple and logical character which 
it possessed in 1913. From the chemical point of 
view, the principal merits of this early quantum 
theory was the provision of a logical basis for the 
valency theories of Kossei and Lewis, since it 
indicated the existence of groups of electrons with 
identical ‘ principal quantum numbers ’ = 1, 2, 3, 

4, 5, etc , corresponding with the iT, L, M, N, 0, 
etc., levels of the X-ray spectra of the elements. 
In this way it explained the inertness of the noble 
gases, and the lomsation of adjacent elements such 
as the halogens and the alkah metals, as depending 
on the exceptional stabihty of certain completed 
groups of electrons. Since, however, the theory 
gave no clue to the number of electrons in each 
quantum group, these numbers must logically have 
followed the Rydberg series, with 2, 8, 8, 18, 18, 
and 32 electrons in successive levels, correspondmg 
with the number of ‘ cells ’ which Langmuir 
postulated in successive layers or ‘ shells ’ of his 
static atomic model. 
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Two years later, in 1915, Sommerfeld found it 
necessary to introduce a second subsidiary ’ or 
' azimuthal ’) quantum number k, in order to ex- 
plain the fine structure of the hydrogen and hehum 
spectra. This ‘ subsidiary ’ quantum number im- 
mediately assumed a dominant position in spectro- 
scopy, where senes of spectroscopic terms for 
which ^ = 1, 2, 3, 4, were distinguished by the 
capital letters S, P, D, F, corresponding with the 
initial letters of the ^ sharp,’ ' principal,’ ' diffuse,’ 
and ‘ fundamental ’ series of spectral lines with 
which the terms are associated. It is unfortunate 
for the lay reader of spectroscopic literature that 
the fascinating explanation which Sommerfeld gave 
of the fine structure of hydrogen, as depending on 
the varying mass of electrons moving with varying 
velocity m elliptical orbits of different eccentricities, 
has now been abandoned in favour of a fine 
structure depending on a third (instead of on the 
second) quantum number , but the classification 
of Bohr’s ' groups ’ of electrons into ' sub-groups,’ 
under the headings % = 1 i2i223i 3233, etc , was 
nevertheless an advance of permanent value. In 
particular, it was these sub-groups which enabled 
Bohr in 1921 to develop his well-known classification 
of the elements, in which the inertness of the noble 
gases IS no longer attributed to the completion of 
the main groups with principal quantum number 
71=^1, 2, 3, 4, etc , but to the completion only of 
successive rij and ^2 sub-groups, as in the table 
below . 

x-ray level K. L M N 0 P. 

Quantum No. 2^23 6^62 

He= 2 = 2 
^6 = 10 = 2 + 8 
A =18=2 -f 8 + 8 

Kr=36=2 ■+■ 8 + 18 -1-8 

X =54=2 + 8 -h 18 -f iT 8 

Kin = 86=2 + 8 -f- 18 -1- 32 18 

This well-known system of classification assigns 
an outer shell of 8 electrons to each of the noble 
gases, and explains the old ‘ law of octaves ’ by 
the repetition which results from building up this 
outer octet in one level after another It then 
proceeds to account for the properties of the transi- 
tion elements of the first and second long periods 
as depending on a subsequent expansion of the 
M and N octets mto shells of 18 electrons 
The final expansion of the N octet to a shell 
of 32 electrons (at a stage when the 0 and P 
levels are already partially filled) then provides 
a natural explanation of the still slower gradation 
of properties in the elements of the rare earth 
group 

Smce the number of similarly placed electrons 
was still undetermined, Bohr adopted the simple 
plan of distributing them equally amongst the 
sub-groups of* a given level. The iV-level was 
therefore supposed to contam 4+4 electrons in 
krypton, 6 + 6 + 6 in xenon, and 8+8+8+8 in 
radon. It is, however, rather illogical to postulate 
that a condition of maximum stabihty exists in a 

No. 3102, VoL. 123] 


sub-group when occupied by 4 or 6 or 8 electrons 
Stoner therefore suggested m 1924 that the various 
sub-groups should be filled up completely one 
after another, and then remain full to the end of 
the chapter It then follows logically that the 
sub-groups for which Jc = l, 2, 3, 4, etc , must con- 
tam 2, 6, 10, 14, etc , or m general 2{2k - 1) electrons, 
whatever may be the value of the principal quan- 
tum number n The close similarity between the 
members of the various natural families of ele- 
ments was then explained by the identical develop- 
ment of successive sub-groups differing only m 
their ' principal ’ quantum numbers Thus the 
alkahs all contain one electron in an ni sub-group, 
whilst the allialine earths contam a complete sub- 
group of two electrons In the same way carbon 
and its homologues contam two electrons m an Wg 
sub-group, m addition to the two electrons m the 

sub-group, whilst the inert gases contam a com- 
plete sub-group of SIX electrons 

In the periodic classifications of Bohr and of 
Stoner, the maximum number of sub-groups in a 
group IS fixed by the fact that k may have any 
mtegral value between 1 and n The number of 
sub-groups IS therefore equal to the principal 
quantum number %, and has the value 1, 2, 3, 4, 5, 
in the K, L, M, N, 0 levels Coster found, how- 
ever, m 1921, that the X-ray absorption spectra 
of the elements have a fine structure like that of 
hydrogen or helium, the number of components 
in the K, L, M, N, 0, P levels being expressed by 
the series 1, 3, 5, 7, (5), (3), instead of the series 
1, 2, 3, 4, 5, 6 In order to explain this result, he 
introduced a third quantum number m the form 
where k is now written as kj^ and may be any 
integer between 1 and n as before, whilst k^ may 
be either equal to k^ or 1 unit less The sub-groups 
of the preceding classification are thus divided 
up into ‘ grouplets ’ corresponding with a series 
of triple quantum numbers as follows , 2ii, 
^22 ’ ^11’ ^21? ^22 j ^ 32? ^33> ThlS SySteUl 

gives the required series of 1, 3, 5, 7 components 
in the K, L, M, N levels, as required by the X-ray 
spectra, and we may then suppose that, as m the 
optical spectra, the 0 and P levels are only partially 
filled 

A third quantum number had already been intro- 
duced by Sommerfeld in 1920 in order to account 
for the composite character or ‘ multiplicity ’ of 
Imes, such as the sodium doublet, which could 
not be explained by means of the first two quantum 
numbers Sommerfeld’s ‘ inner ’ quantum num- 
ber j can have integral values when there are two 
valency electrons which can move from orbit to 
orbit during the absorption or emission of light 
by the atom, as in the alkaline earths , but when 
there is only one of these electrons it becomes a 
haff-mteger, and its value is given by the relation 
j=k 2 ~h. This third quantum number is evi- 
dently magnetic in origin, smce it also explains 
the multiplicity which is developed when spectral 
lines are emitted in a strong magnetic field as 
observed by Zeeman in 1896 Under these con- 
ditions a single line is resolved into 2 j + 1 com- 
ponents, where j is the inner quantum number. 
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Thus if j IS an integer, the lines break up into an 
odd number of components, but into an even 
number if j has a half -integral value 

The significance of the third quantum number 
becomes clear only when a quantised spin is given 
to the electron The magnetic moment a of the 
spinning electron can then be either positive or 
negative ; but, since there is no intermediate 
resting state, only a single quantum separates the 
two states For the sake of symmetry, therefore, 
these states are written 5 = i I- for each electron, 
and we have at once a plausible explanation of 
those half-quantum numbers which have so often 
caused the sceptical to scoff. The 
total magnetic moment ^ of a ?^ = l2345 
planetary electron is then made J ! J 

up of two parts, the magnetic > > » > 

moment of the orbit I and of the ^^ = 3, 4, 5, 6 

spm a, so that j=l±a, since the 
moments may either work to- ^ 
gether or oppose one another. The 
magnetic moment Z of the orbit is a function of 
the second or ' subsidiary ’ quantum number h, 
and IS given by the simple relation l = k Thus 

if = 1 (as in the 8 terms of a spectroscopic series) 

Z = 0 , and since j—l + a cannot be negative, the 
only possible value of the ‘ inner ’ quantum 
number when 5 = is If, however, A; =2 

(as in the P terms of a spectroscopic series), then 
Z - 1, and j = Z + 5 can have the two valves ov 
j -4 An electron-fall from a 22 to a orbit can 
thus give rise to the yellow doublet of sodium, since 
the falling electron may be spinning either in the 
same sense as its revolution in the orbit or in the 
opposite sense. 

The introduction of the second quantum number 
had the effect of breakmg up the mam groups of 
2, 8, 18, 32 electrons into sub-groups of 2, 2 + 6, 

2 + 6 + 10, and 2 + 6 + 10 + 14 electrons The third 
quantum number has the effect of breaking up 
these sub-groups into tiny grouplets contaming 
small even numbers of electrons Thus Bohr’s 
big group of 32 N electrons is resolved into the 
followmg grouplets : 

‘^11 ^21 ^22 ^32 ^33 ^43 '^44 

2 2 4 4 6 6 8 , 

and the 54 electrons of xenon are now distributed 
amongst 17 grouplets as follows 2, 2+2+4, 

2 + 2 + 4+4 + 6, 2+2+4 + 4 + 6, 2 + 2+4 This has 
the effect of emphasismg more strongly than ever 
the significance of the duplet or pair of electrons, 
since each completed grouplet is magnetically inert , 
but the octet is relegated to a subsidiary position 
as a mere summation of the first three grouplets 
in a group which contains 2n~l of these tmy 
clusters 

In order to complete this process of resolution, 
we must now proceed to consider the fourth 
quantum number m, which represents the various 
settmgs of the atom m an external magnetic field. 
This fourth quantum number changes by one unit 
at a time from +j to -j, and may therefore be 
either mtegral or half-integral The number of 
settmgs for a given value of j is given by the 
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formula 2 j + 1 , thus if ^ = J, m = ± f and has two 
values, if j - 1, m= ~ 1, 0, +1 and has three 
values; whilst if m= -f, +|-, +| and 

has four values The total number of settings of 
the four quantum numbers n, I, j, and m is then 
found to agree exactly with the maximum number 
of electrons that can be collected in groups, sub- 
groups, and grouplets round the nucleus We are 
therefore at last in a position to appreciate Pauli’s 
‘ exclusion rule,’ according to which no two 
electrons m an atom can have the same four 
quantum numbers, n, I, j, and m. A sample of the 
table which expresses this rule is reproduced below . 

Number of Settings 





2 2] 


m = 

-l+h 


U-l 

m — 

~-^+-}+^+4 



m = 




m = 

-4-4-^+^ +1+4 

QjiV 

0=4 

m — 

-4-4-4-r|+44i 

.®ll4 

u = s 

m = 

! 

1 

1 

1 

+ 

+ 

+ 



This table gives a picture of the periodic 
classification from which all individuality is ex- 
cluded, since exactly the same sequence recurs 
when =2, 3, 4, etc It thus represents one of the 
mam characteristics of the elements perfectly, 
namely, the recurrence of types such as the 
halogens, noble gases, and alkalis at appropriate 
mtervals , but in practice the elements of a given 
family are far from uniform in their behaviour, so 
that even the formal valencies vary erratically in 
a family such as copper, silver, gold It is therefore 
satisfactory to find that the spectroscopic evidence, 
when examined in detail, gives similar mdications 
of more complex developments Thus it is found 
experimentally that, m the elements of the first 
transition series, the grouplet 4:^ of the N level 
IS occupied by two electrons (except in chromium 
and copper) so that all these elements readily form 
bivalent ions In the same way, the first two 
elements (yttrium, zircomum) of the aecond 
transition series have two electrons m the 5^ 
grouplet of the 0 level ; but at this stage there 
is an abrupt change, since the followmg elements 
(niobium, et seq ) have only one electron m the 5^ 
grouplet, and palladium actually has none In the 
next group of transition elements tungsten appears 
to have two electrons in the 6ii grouplet , but no 
conclusion can be drawn in reference to the other 
elements of this transition series, since the relevant 
spectroscopic data are not yet available These 
unforeseen ‘ anomalies ’ are of peculiar interest, 
smce they show that the individuality of the 
elements, which makes inorganic chemistry appear 
so much less systematic than organic chemistry, 
IS mamfested also in their spectroscopic behaviour, 
which may therefore be expected to provide a clue 
to the common origin of these physical and chemical 
anomalies in the electronic configuration of the 
atom. 

A particularly interesting comparison can be 
made between mckel, palladium, and platinum. 
The structure of these three elements could be 
represented most easily by assignmg an outer 
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shell of 18 electrons to each metal, as in the scheme : 

K L M N 0 

Ni-24-8-fl8 =28 

Pd = 2 + 8 + 18-f 18 =46 

Pt = 2 + 8 + 18+32 + 18 = 78 
This structure is correct in the case of palladium, 
which appears to contain a series of complete 
grouplets, since it is only feebly paramagnetic and 
gives a spectrum with some of the characteristics of a 
noble gas , but it is no longer true for nickel and 
platinum, the spectra of which are more like those 
of the alkaline earths, so that their structure may 
be represented more efficiently by the schemes 
2 + 8 + 16+2 and 2+8 + 18+32 + 16+2 

The spectroscopic data thus explain the typical 
bivalency of nickel and its resemblance to the 
bivalent transition elements with which it is 
associated , but they do not throw much light on 
the chemistry of palladium and platinum, since 
these two metals do not show any analogous 
contrast in their chemical behaviour If, however, 
we consider the coinage metals of the succeeding 
family, Cu = 29, Ag = 47, Au = 79, the value of the 
spectroscopic data is at once seen Thus, since 
palladium contains only completed groups or sub- 
groups of electrons, and has therefore a very 
stable electronic configuration, it is natural that 
silver should exhibit the simple spectrum and 
rigid um valency of an alkali metal, as expressed 
in the scheme Ag ==2 + 8 + 18 + 18 + 1 In the case 
of copper, the univalency of the element in its 
cuprous salts is similarly expressed m the scheme 
Cu = 2 + 8 + 18 + 1 . In strict conformity with this 
scheme, the cuprous ion, Cu+=2 + 8 + 18, which 
has three levels completely filled, is diamagnetic ; 
but the cupric ion, which possesses an incomplete 
shell Cu++=2 + 8 + 17 is paramagnetic. Since 
copper IS usually bivalent, we might expect 
to find -spectroscopic evidence of a con- 
figuration Cu = 2 + 8 + 17 + 2 , corresponding with 
Ni =2 + 8 + 16+2, with two electrons in the 4^ 
grouplet, but this does not appear to have been 
observed On the contrary, the presence of 
quadruplet groups in the spectrum of copper 
indicates the presence of three unpaired electrons 
round the central nucleus This brings the metal 
into hne with nickel, but m a different way, smce 
the stable core of electrons has 2+8 + 16 electrons 
in each case , but it is not in accord with the 
chemical properties of the element, which may be 
univalent but is never tervalent. 

The univalency of gold finds expression in the 
configurations 

Au = 2 + 8 + 18 + 32 + 18 + 1 , 

Au+ = 2 + 8 + 18+32 + 18, 

which show the presence of one easily detached 
electron in the P level Its tervalenoy can be 
deduced from the analogy between the spectra 
of platinum and those of the alkahne earths with 
two easily detached electrons, since this indicates 
the existence of a stable core with 16 0 -electrons 
as in the scheme 

Au+++=2+8 + 18 + 32 + 16, 
compare Pt =2 + 8 + 18 + 32 + 16 +2 
3102, VoL. 123] 


In this connexion, the umvalenoy of thallium, 
which finds expression in the scheme T1+ = 
2 + 8 + 18 + 32 + 18+2, is of interest, smce it pro- 
vides further evidence of the stability of the outer 
sub-group of two 6 ^ electrons which has already 
been deduced from the spectroscopic data for 
platinum 

The introduction of sub-groups of elements has 
the mterestmg effect of removing carbon and 
sihcon from the central position which they have 
long occupied in the minds of chemists as the middle 



Fia 1 — ^Diagram showing the ionisation potentials lequired to 
remove 1, 2, 3, oi 4 electrons from the first sik elements 

members of the two short periods of elements 
From the spectroscopist’s point of view, however, 
a sub-group 2-^ or 3^ has been completed at beryl- 
hum and magnesium, and it only remains to build 
up the SIX electrons of the 23 or 83 sub-groups in 
order to give the configuration of a noble gas 
In this process, nitrogen and phosphorus usurp 
the median positions, and this is revealed by an 
unexpected symmetry in the spectroscopic terms 
of the elements on either side. Thus the spectrum 
of magnesium shows some resemblance to that of 
argon, whilst aluminium and chlorine, and silicon 
and sulphur form similar pairs, m which the 
electrons which are present in one element are 
represented by gaps in the other. A similar 
symmetry is seen on either side of manganese in 
the transition elements of the first long period, 
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where the Sg sub-group is being filled up , but in 
this case the symmetry is marred by the fact 
that chromium and copper have only one outer 
electron instead of two in the 4^1 groupiet. In 
the elements of the rare earths, where the 4^^ sub- 
group IS bemg filled with fourteen electrons, 
gadolinium occupies a central position in a series 
of fifteen elements rangmg from lanthanum to 
cassiopeium ; but m this case the central element 
IS characterised by an extraordinary maximum of 
multiplicity, r = 17, which is far in excess of the 
previous maximum values, namely, r =4 for nitro- 
gen and phosphorus, and r = 6 for manganese, or 
r = 7 for the anomalous spectrum of chromium 
The culmmatmg feature of Messrs. Lessheim and 
Samuel’s monograph, in our experience, is found 
in a diagram of ionisation potentials (Eig 1), 
which provides the most convincmg proof of the 
real existence of electron- groups The minima 
at Li+, Be++, B+++, and C++++ show how easy 
it IS to remove the whole of the electrons from the 
L level in lithium, beryllium, boron, and carbon , 
but, on attempting to remove one more electron, 
an immense resistance is at once encountered to 
the disintegration of the still complete jfiT-shell, 


and the ionisation potential leaps up to a maximum. 
When once this shell is broken, however, only a 
feeble resistance is offered to its complete removal. 
Thus the two L electrons can be removed from an 
atom of beryllium by two increments of about 8 
and 7 volts, but the removal of the two K electrons 
requires the successive addition of 138 and 46 
volts to the previous total of about 15 volts. The 
most striking feature of these numbers is the drop 
of nearly 100 volts in the extra work that is re- 
quired to strip the nucleus bare by the removal of 
one more electron when once the i^-shell has been 
broken Even the tiny duplet of the 2^ groupiet 
appears, however, to put up an appreciable re- 
sistance to disruption, since rather less extra work 
is required to remove an electron from the ion 
Be+ than from the neutral atom Be. Facts such 
as these provide ideal evidence in support of the 
mam thesis of the electronic theory of valency, 
that chemical affinity m all its various manifesta- 
tions depends on the superior stability of certain 
numerical groups of electrons when under the 
influence of a positively charged nucleus. In our 
opimon, this thesis now rests on an impregnable 
rock of experimental proof T M Lowey. 


Christian Huygens, 1629-95. 


O F all men of science whose lives were passed 
within the compass of the seventeenth 
century, none has a more lastmg reputation than 
the Dutch mathematician, natural philosopher, and 
inventor, Christian Huygens Born on April 14, 
1629, three hundred years ago, at a time when the 
work of Kepler, Gahleo, Napier, Gilbert, and 
Harvey was slowly gaimng acceptance, he lived to 
read Newton’s “ Principia,” and during the course 
of his career saw the rise of experimental science, 
the erection of famous observatories, and the 
foundation of our greatest scientific societies, the 
Eoyal Society and the Pans Academy of Sciences, 
of the latter of which he was the first foreign 
associate 

Huygens’ birth, and his death on June 8, 1695, 
both took place at the Hague, and his tomb, like 
that of his illustrious countryman, Boerhaave, is 
there in St Peter’s Church With advantages of 
birth, education, wealth, and position, Huygens 
possessed a studious and industrious mmd, and an 
even and cheerful temper, and by the exercise of 
his brilhant mtellect he raised himself to pre- 
eminence among his contemporaries Tramed in 
the law and for a short time attached to a Dutch 
embassy, he was all his life free to follow his own 
bent, and his long sojourn in Pans, where he 
enjoyed the seclusion of the Bibliotheque Roi, and 
his visits to England, no less than his investigations, 
discoveries, and inventions, led to his bemg esteemed 
by a wide circle of friends 

The life and works of Huygens have been 
pubhshed and republished, but reference can be 
made to only one or two of his great contributions 
to the advancement of knowledge Attracted m 
his youth, like many of his fellows, to the con- 
struction and improvement of telescopes, on 
Mar. 25, 1655, Huygens discovered Titan, the 
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sixth, but the first seen, of the satellites of Saturn, 
and then gave the true explanation of the curious 
appearance of the ‘ triple planet ’ This discovery of 
Saturn’s ring he made known in the form of a 
logogriph, which is reproduced by Grant in his 
'' History of Physical Astronomy.” In after years 
Huygens presented to the Royal Society an object 
glass of 122 feet focal length for an ‘ aerial telescope,’ 
for the mounting of which Halley was com- 
missioned by the Society to “ view the scaffolding 
of St Paul’s Church ” to see if it could be used for 
erecting the object glass 

From astronomy and telescopes Huygens turned 
to clocks, and on June 16, 1657, presented the first 
pendulum clock to the States General. Described 
later in his famous work ‘‘ Horologium Oscil- 
latorium,” of 1673, a replica of the clock is to be 
seen in the Science Museum. Of that famous 
work, it has been said that it contained original 
discoveries sufficient to have furnished material 
for half a dozen striking disquisitions, while ‘‘ the 
theorems on the composition of forces in circular 
motion with which it concluded formed the true 
prelude to Newton’s ‘ Prmcipia ’ and would alone 
suffice to establish the claim of Huygens to the 
highest rank among mechnaical mventors.” This 
work, hke his ‘‘ Traite de la Lumiere,” m which he 
enunciated the undulatory theory of light, was 
written while he lived m Pans 

Returmng to his native country m 1681, Huygens 
contmued his wmtings, and his last work, “ Cosmo- 
theoros,” was in the printers’ hands when he was 
attacked by the illness which proved fatal It is 
said that Flamstead recommended the “ Cosmo- 
theoros ” to Dr. Plume, archdeacon of Rochester, 
who was so struck with it that he left £1800 to 
found the well-known Plumian professorship of 
astronomy at Cambridge. 
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Obituary. 


Db Alex Hill 

D r ALEX HILL, whose death was recently re- 
corded in Xatleb, was born at Loughton, 
Essex, and educated at University College School 
and at Downing College, Cambridge , in 1880 he was 
elected a fellow of the College, from 1888 to 1907 
he was Master of Downing, and from 1897 to 1899 
Vice-Chancellor of the University He studied 
medicine and surgery at St Bartholomew’s 
Hospital , m 1884-85 he was Hunterian professor 
of the Royal College of Surgeons 
The greater part of Dr Hill’s life was spent m 
the advancement of learning ; his services, not being 
confined to the routme of academic life, were given 
widely to educational causes He assisted in the 
formation of the Xational Home Reading Union, of 
which he was the chairman from 1888 to 1908 
He served as president of the Teachers’ Guild of 
Great Britain, and was a member of various educa- 
tional committees, including the Welsh Colleges 
Committee, 1907-8, and the Advisory Committee of 
the Treasury on Universities, 1901-6 
A versatile and an attractive writer, Dr Hill 
was the author of several books and papers on 
physiology and on other subjects connected with 
the profession for which he had been trained. His 
geniality, personal charm, and eloquence attracted 
crowded audiences in various parts of the country, 
when as a Gilchrist Lecturer he dealt with physio- 
logical and psychological subjects such as “ Man 
under the Microscope ” and ‘‘ Dual Personality.” 
His literary gifts were evident m his series of 
lectures on Browning and in his interpretation of 
the poet in his “ Notes on Browning.” 

Dr. Hill was zealous in his advocacy of university 
education, and having formed the conception of 
university institutions as centres of educational 
influence in areas not already served by universi- 
ties, he strove to put his ideals into practice With 
this aim in view he accepted an urgent appeal 
to become the Principal of University College, 
Southampton, a position which he took up in 
January 1913 His task was not an easy one, but 
he entered on it with characteristic enthusiasm ; 
his wmsome personality had an immediate effect 
on all branches of the College activities, and he was 
able to secure support for the new College buildings 
which had been planned for the present site at 
Highfield The outbreak of the War so soon after 
he had entered upon his duties was a serious blow 
to the growmg College , a large number of the staff 
and students joined the forces, and the new build- 
ings were occupied as a war hospital Dr Hill’s 
own residence at Highfield Hall, which he had 
taken as a centre for *the social activities of the 
College, he gave up to the Red Cross Society, and 
lived in a house near it in order to be able to assist 
the work of the hospital Always a hard worker, 
his energy during the War was boundless, for m 
addition to carrymg on his duties as Prmcipal of 
the College, he took on himself the work of the 
Universities Bureau when his assistant secretary 
jomed the forces. His recreation was m the garden 
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attached to Highfield Hall, and even at this 
strenuous period of his life he rose early each 
mormng to work in the garden, where he grew 
vegetables and flowers for the wounded soldiers m 
the hospital 

The work with which Dr Hill especially identi- 
fied himself since 1912 w^as that of secretary of the 
Universities Bureau of the British Empire The 
Bureau owes its inception to Dr Hill, who, when he 
resigned his position as Principal of the University 
College, Southampton, told the writer that there 
were two claims both very dear to him, those of the 
College and the Bureau ; but w'hilst he felt that 
others could carry on the work of the College, the 
Bureau was his own child, and his one aim in life 
was to nurse it and to bring it to maturity 

A man of broad sympathies and wide vision. 
Dr Hill endeared himself to those who knew 
him His tour with his family, so well de- 
scribed in his book ‘‘ Round the British Empire,” 
strengthened his vision and he felt more intensely 
that the work which he was undertaking was a 
means of cementing more firmly the bonds of 
Empire Since 1920, although his work was mainly 
in London, his home was in Southampton, and his 
connexion with the College maintained by his 
election as a vice-president He died at ‘ Granta,’ 
Upper Bassett, Southampton, on Feb 27, and leaves 
a widow, a son, and a daughter J Eustice 

We regret to announce the following deaths . 

M. J. Boussinesq, member of the Section of 
Mechanics of the Pans Academy of Sciences and 
author of a mathematical w’ork on the theory of 
light, on Feb. 19, aged eighty -six years. 

Sir Anthony Bowlby, Bart., K C B , K.C.M G., 
ICC.V.O., a past president of the Royal College of 
Surgeons of England, on Ajinl 7, aged seventy -three 
years. 

Dr Jonathan Dwight, president in 1923-26 of the 
American Ornithological Union, on Feb 22, aged 
seventy years 

Dr. H B Gray, formerly warden of Bradfield 
College, and president in 1909 of Section L (Educa- 
tional Science) of the British Association, on April 5, 
aged seventy-seven years. 

Sir George Kmbbs, C.M.G., Commonwealth statisti- 
cian from 1906 until 1921, and president m 1923-24 of 
the Australasian Association for the Advancement of 
Science, aged seventy years. 

Dr. Thomas B. Osborne, since 1886 research chemist 
in the Connecticut Experiment Station, who was an 
honorary fellow of the Chemical Society of London, 
and was distinguished for his work on the chemistrv 
of the vegetable proteins and related subjects, on Jan. 
29, aged sixty -nine years. 

Sir Henry Rew, K.C.B , sometime Assistant Secre- 
tary, Ministry of Agriculture, and a past president of 
the Royal Statistical Soeiet}^ and of Section M (Agri- 
culture) of the British Association, on April 7, aged 
seventy years 

Dr Thomas Scott, associated for many years with 
the Scottish Fishery Board Laboratory and known for 
his work on the smaller maiine Crustacea, especially 
copepoda, in recogmtion of which the University of 
St. Andrews conferred on him the honorary degree 
of LL D , on Feb. 25, aged eighty-eight years. 
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News and Views. 


Thebe are two thinkers in England just now work- 
ing on very similar lines, investigating the relations 
of science and art. Both are ‘ emeritus ’ professors, 
Lloyd Morgan of Bristol, Alexander of Manchester, 
and every reader of any of their publications on the 
subject must be struck by the earnestness and pene- 
tration of their work and the palpable and complete 
sincerity of their minds. It is much to be hoped that 
they will persevere and that Prof. Alexander, who has 
already several lectures and pamphlets on the subject 
to his credit, will soon be able to bring out the 
systematic volume which he has in mind. Prof. 
Lloyd Morgan gave two lectures at Bristol last 
November entitled “ Science and Drama ” (Umversity 
of Bristol), which really deal with the same topic 
He uses the term ‘ drama ’ in the widest possible 
sense in order to cover all forms of ‘ agency,’ and while 
m the first he considers the question of ‘ agency ’ in 
respect of natural phenomena which are studied in 
science, in the second he examines in detail what 
Alexander has already said about the action of the 
mind m art, on the whole accepting it and adding 
certain ‘ glosses ’ of his own. 

Pboe. Lloyd Morgan’s second lecture sums up and 
gives the author’s own point of view m his now 
familiar phrase of ‘ emergence.’ Science and art, 
he tells us, both give entry to a realm which is trans- 
formed in contrast with the world of naive perception. 
The square box, for example, which we see as we move 
about in a room is transformed by the most elementary 
operation of science into a cube We never see it as a 
cube but we think so consistently m a transformed 
mental attitude that we always say that what we see 
IS really a cube The difference in this respect be- 
tween the man of science and the artist is that for the 
latter it is always the appearance which m his sense 
IS the real There is, however, in both cases the 
scientific and the artistic result, something added by 
the thinker or the artist. In the latter case the artist 
transforms the real as he perceives it into something 
having an ‘ art-value,’ and it is in this process of 
transformation, whether of the artist himself or of 
those who follow him in appreciating his work, that 
Prof. Lloyd Morgan finds the new or ‘ emergent ’ 
attitude of mind which is the keystone of his philo- 
sophy. It is the turmng -point in mental development, 
and probably not attained by the ammal or the little 
child. Then comes a careful and stimulating analysis 
of Alexander’s account of the same process The two 
philosophers by no means agree on all the points which 
arise, and it is this comparison of results which makes 
the discussion so interesting. English writers have 
not hitherto equalled the best of the German, Italian, 
or French philosophers who have studied aesthetic, 
and it IS therefore the more gratifying to find a pair 
of subtle and mature minds engaged in friendly com- 
petition to fathom the depths of one of the most 
fundamental problems of thought Both, it should 
be noted, agree m placing the decisive element in the 
thinking mind. 
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In a recent leading article m Nature (Feb. 16 , p. 
233) the connexion between forests and agriculture as 
considered m the Keport of the Royal Commission on 
Agriculture m India was considered In different 
parts of India, a study of the history of the past sixty 
years or so has resulted in the steady growth of an 
opimon which recogmses that there is a definite rela- 
tion between unchecked abuses m the forest (by axe, 
fire, and overgrazing) and subsequent forest degrada- 
tion, erosion, drying up of the waters and covering 
up of valuable agricultural lands Those who have 
studied these problems in India will not, perhaps, be 
aware how widespread and important they have 
become in other parts of the world. Recently (Feb. 
27-Mar. 1) a three days’ joint session of the American 
Forestry Association and the Florida Forestry Associa- 
tion was held at Jacksonville, Fla , to discuss the 
position of the southern forests and their industrial, 
conservational and recreational significance to the 
United States. The mam object of the meeting, ac- 
cording to a Daily Service News Bulletin issued by 
Science Service, Washington, D C , was a consideration 
of the steps to be taken “ to reclaim for full production 
the vast tracts of southern land that are better adapted 
for forest crops than for any other purpose. ’ ’ One of the 
sessions was devoted to a consideration of the fire 
evil. “ Forest fires in the south,” it is said, “ are 
different from those m other parts of the country m 
that most of them are deliberately started by cattle 
owners under the mistaken impression that burning 
improves pasture How to persuade these people 
that they are burning money out of their own pockets 
IS one of the most pressing problems confronting 
southern forestry men.” Forestry men in India have 
been engaged upon this problem for sixty years and 
more, and Florida foresters could doubtless study the 
work of the past in India with profit. 

Mr E. a. Sherman, of the Umted States Forest 
Service, in dealing with the important problem of soil 
exhaustion and erosion as a result of the destruction 
of the forests, said ” Our fields have been robbed of 
their fertility almost beyond human comprehension. 
Millions of acres have, through our ignorance, been 
rendered relatively worthless . . . The far- 

sighted thrift upon which was founded that part of 
the common law which places a taboo upon waste is 
still sufficiently inherent in our people to assure us that 
it will be applied as soon as the man in the street 
reahses the presence of that waste and its extent. 
He will insist upon prohibiting forms of agriculture 
that result m a permanent shrinkage in our total 
agricultural domain. Economic pressure and the 
pressure of public opimon will combine to exclude 
certain classes of land from cultivation until such time 
as such use justified the investment necessary to adapt 
them for permanent tillage Meanwhile such lands 
may serve a useful and very valuable purpose as 
forests. Forestry use not only safeguards the fertility 
of the soil from destruction, but actually contributes 
to its upbuilding.” Mr. Sherman in the above words 
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British Empire where problems of the kind, through 
mismanagement or ignorance in the past, are urgently 
demanding a solution 

At the quarterly meeting of the Grand Council of 
the British Empire Cancer Campaign held on Monday, 
April 8, the summary of the recommendations made 
by the Committee of the International Cancer Con- 
ference held last J uly was passed to the Investigation 
Committee of the Campaign to take action m initiat- 
ing executive action on the proposals. In the matter 
of radium and X-rays, the Committee stresses the 
necessity for the institution of standardised records of 
results of patients treated by radium and X-rays, and 
urges that the Campaign, in collaboration with the 
Medical Research Council and the Ministry of Health, 
should invite all institutions using radium and X-rays 
to utilise an agreed form of record The Grand 
Council received the final reports on the subject of 
the Garton Prize, which has been instituted by the 
British Empire Cancer Campaign for the purposes of 
promoting investigations into the nature, causes, pre- 
vention, and treatment of cancer. It was announced 
that a medal, with an honorarium of £500, will be 
awarded to the person, or group of persons, who shall 
submit the essay embodying the results of original 
investigations which, in the opinion of the judges 
appointed by the Grand Council, is the best contribu- 
tion towards “ The Early Diagnosis of Cancer ” 

The recent presentation by Messrs. Thos. W. Ward, 
of Sheffield, to the North-Eastern Railway Museum 
at York, of some old rack rails and wheels from the 
Wylam wagon way has attracted considerable atten- 
tion in the Press, and the Wylam wagon way has 
been referred to as the earhest railroad in the world 
On such matters there is often confusion of thought, 
and it should be remembered that railroads existed a 
very long time before locomotives were introduced. 
Longitudinal wooden timbers were adopted on roads 
in mining districts in the fifteenth century and their 
use m the north of England was a factor in the de- 
velopment of our coal industry. By the begmmng 
of the nineteenth century they were m general use, 
but all haulage was by horses. Cast-iron plates or 
edge rails were introduced towards the end of the 
eighteenth century. All such railroads were, how- 
ever, private concerns, and the first public railroad 
was the Surrey Iron Railway, which was completed 
to Croydon m 1803 and to Merstham in 1805, but was 
never carried as far as Portsmouth, which was its 
intended destination. The Wylam line is of course 
bound up with the introduction of the steam railway 
about ten years later. 

In a paper read to the Newcomen Society on 
Mar. 27, Mr. W. A. Benton dealt with the subject of 
weighing heavy loads, and especially with the invention 
of the compound lever machines by John Wyatt 
of Birmingham. Peoples of oriental or classical an- 
tiquity possessed no other weighing machines except 
those of the equal-armed balance and the steelyard, 
and the maximum capacity of such machines during 
the Middle Ages does not appear to have exceeded 
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has sui'vived at Neisse, in Prussia. The claims 
sometimes made that the compound- lever weighing 
machine was first used by the Italian physician, 
Santori Santoria (1561-1636) do not appear to be 
substantiated, though he introduced the practice of 
weighing his patients During the eighteenth century 
huge steelyards were introduced for weighing loaded 
carts, two specimens of which still exist in England, 
one at Soham, Cambridgeshire, and the other at 
Woodbridge, Suffolk. Wyatt’s invention was made 
about 1744, and the machines with compound levers 
are described in encyclopeedias at the end of the 
century. An examination of the Wyatt manuscripts, 
however, Mr. Benton said, failed to throw much light 
on the early history of Wyatt’s invention, which forms 
the basis of all platform weighing machines to-day, 
A carpenter by trade, Wyatt was born near Lichfield 
in 1700 and died on Nov 29, 1766, his tomb being in 
the churchyard of St. Phillip’s, Birmingham Mr 
Benton was able to illustrate his paper wuth lantern 
slides and models, some of the latter coming from the 
historical museum of Messrs W. and T. Avery, Ltd., 
Birmingham, whose works occupy the site of Boulton 
and Watt’s famous Soho Foundry. 

American museums continue to make great 
advances in their efforts to reach and teach the people 
In connexion with the Brooklyn Children’s Museum, 
a new building — larger and finer than many of the 
local museums of Britain — has just been opened to 
the public, and the increase of space has suggested 
many improvements in the storing and lending of 
material The library section, m addition to its books 
which are open to inspection by the children, iiossesses 
8000 lantern slides catalogued on the Dewey system, 
a file of 6000 pictures so indexed that any teacher oi 
child may borrow a set of them for special school work, 
and a collection of excerpts from the National Geo- 
graphic Magazine, arranged according to subject and 
also available for borrowing It is still more interest- 
ing to learn that from the hall in which the Hooper 
Memorial Loan Collections aie displayed children may 
borrow and take home small cases containing mounted 
birds, which they take off the shelves just as they 
might borrow a book. A new type of history room is 
to be created at the Brooklyn Children’s Museum as 
the result of a gift of 15,000 dollars by Mrs. John 
Mills. The room will contain a unique collection of 
twenty -five historical scenes in miniature, illustrating 
significant events in the progress of the hunran race. 
They will begin with the cave men and will show that 
ideas, rather than wars and weapons, have been 
responsible for the progress of mankind. Further 
groups will tell of the discovery of painting, the 
development of the drama, the science of navigation, 
the application of steam and electricity, and the con- 
quest of the air. Mr. Dwight Franklin, of New York, 
who is already well Imown for this class of work, will 
prepare the historical groups, and it is expected that 
the creation of the twenty-five groups will occupy 
about two years. 

In paper mills and rubber factories trouble often 
arises from large sparks due to the statical electricity 
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generated by the running machinery. Various 
remedies have been suggested for reducing the fire 
risk due to this effect. In a recent Da'bly Science News 
Bulletin i issued by Science Service of Washington, 
D C , a somewhat novel method used by a large 
Russian rubber factory is described for avoidmg the 
danger of fire. In the factory, when the rubber 
solution flows over the fabric base and dries on it, 
large charges of static electricity are produced by the 
friction of the rubber-covered fabric with parts of the 
drying machinery When the stress at the surface 
gets greater than the electric strength of air, a hot 
‘ fat ’ spark is produced similar to the ignition spark 
of a magneto, and this may start a fire, or cause an 
explosion as the air in the drying room is always satu- 
rated with highly explosive vapours. A usual method 
in Great Britain is to use a fine wire brush to collect 
the charges and let them pass to earth, but sparks 
cannot be altogether prevented in this way. In the 
Russian State factory in Leningrad a capsule of 
radium is placed near the point where the electricity 
is generated. The radiations from the radium lomse 
the air, and so the electric charges flow through it 
harmlessly to the earth The cost of the installation 
IS very low, as one milligram of radium is quite sufficient 
to prevent sparks from taking place, and it will 
doubtless last for many years. The method has been 
known for a long time, but this industrial application 
IS a useful one. 

The first Young Farmers’ Club m Great Britain 
was formed by United Dianes, Ltd., at Hemyock in 
Devon in 1921, and from the start the movement has 
been remarkably successful. Whereas in 1924 there 
were only about 30 clubs and 600 members, now there 
are 100 clubs with a membership of about 2000. A 
fresh indication of enterprise is the recent issue of 
a monthly illustrated journal entitled The Young 
Farmer (National Association of the Young Farmers’ 
Clubs, 26 Bedford Square, London, W.C.l ; price 35. 
a year). Much interesting information is given in the 
first issue by various authors concermng the aims, 
growth, and activities of the movement. From the 
outset it was realised that though it was ideal for the 
orgamsation to be independent and self-supporting, 
yet some outside help would be necessary for a start 
In 1924 the Ministry of Agriculture accepted a 
measure of responsibility, and now the support of the 
National Council of Social Science has been secured ; 
and a National Association of Young Farmers’ Clubs 
has been formed under its auspices. Such centralisa- 
tion, together with the help of the new journal, should 
do much towards creating corporate feeling between 
the individual clubs. Titles of articles m the fiist 
issue, such as “ My Experiences at the Dairy Show in 
1928,” “ Coachmg an International Cow Judging 
Team,” “Boys and Girls m Rural Ontario,” “A 
Year’s Work in a Bee Club,” serve to indicate the 
varied nature of the contents. 

The considerable extension of fur-farming in 
Great Britain during the last few years suggests 
that the attention of inquirers should be directed to 
a leaflet just issued by the United States Department 
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of Agiiculture, “ Recommendations to Beginners in 
Fur-farming.” In gives in summary form, with 
references to further literature, general information 
on how to make a start, areas suitable for farming, 
species suitable for propagation, where to obtain 
breeding stock The instruction is scanty, but it 
may be readily supplemented by consultation of the 
special publications of the Department, which are 
mentioned. 

The Czechoslovak National Research Council, 
which IS incorporated m the International Research 
Council, concluded its fifth year’s activity at a 
general meeting held in Prague on Mar 16 The 
president. Prof. Syllaba, opened the meeting by de- 
fimng the functions of the International Research 
Council and the Czechoslovak National Research 
Council, which latter is an offspring of the Czech 
Academy of Sciences. In conclusion, Prof. B. Nemec 
delivered an interesting lecture on “ International 
Aspects of Czech Science,” in which he pointed out 
the twofold duties of scientific workers of a small 
nation, namely, to cultivate their national science 
and to present their achievements before the inter- 
national world The annual report, which has re- 
cently been published, describes the activities of the 
ten sections of natural sciences, medicine, and engin- 
eering, and gives the names of the 82 members. 

By an Act of Congress the United States of 
America have established a Gorgas Memorial Institute 
of Tropical and Preventive Medicine in Panama, and 
the memorial laboratory has just been opened. 
Surgeon-General William C Gorgas, who died m 1920, 
went to the isthmus of Panama to report on the 
sanitary conditions of the Canal Zone in 1904 ; he was 
appointed chief health officer for the region, which 
was then notorious for malaria and yellow fever. 
His work there, a monument to scientific and ad- 
ministrative hygiene, made the Canal Zone an 
inhabitable and even healthy area. The first director 
of the new laboratory is Dr Herbert C. Clark, who 
was with General Gorgas in the Canal Zone for several 
years. Congress has authorised a permanent appropri - 
ation of 50,000 dollars a year for maintenance, and 
Latm-American governments have been invited to 
contribute up to 75 per cent of the amount given by 
the United States. 

The Bureau for Contraceptive Advice, Baltimore, 
Maryland, has issued its first statistical report, com- 
piled by Prof. Raymond Pearl. The number of 
women (all married), attendmg was 168, their average 
age was just under 3 1 years, and the average duration 
of marriage 12-3 years One-half of the women who 
attended the Bureau had been pregnant more than 
six times and had borne five or more cluldren before 
they came. Such reproductive rates are not con- 
ducive to either private or public health, and the figures 
given demonstrate the value of such a dime as a 
health measure and lend no support to some of the 
objections that have been advanced against contra- 
ceptive measures. 

A LEADING article in the latest number of. the 
Scottish Naturalist entitled “More Opportunities for 
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Naturalists . Natural History as a Profession,” points 
out the need for the creation of trained biologists to 
fill the increasing number of posts available in Great 
Britain and its colonies “ There never has been a 
time when so many opportunities offered themselves 
for young men who desire to follow natural history as 
a career, nor a time when so few men could be found to 
fill the posts that await them ” It is shown that the 
posts in question cover a wide variety of work, giving 
scope for outdoor observation and opportumties for 
biological research, and an indication is given of the 
scales of salary which may be expected here and 
abroad. 

The “ Report on the Health of the Army ” for the 
year 1927 has recently been issued (London. H M.S.O ). 
The incidence of sickness among soldiers during the 
year was somewhat higher than that of the preceding 
year, being 467-7 per 1000 of the strength, accounted 
for by the high incidence of infection during the early 
months of the defensive occupation of Shanghai. The 
principal causes of admission to hospital were malaria, 
9265 cases, venereal diseases, 9186 cases, and in- 
flammation of tonsils, 6322 cases. The high incidence 
of tonsillitis still remains unexplained. As in the 
previous year, inflammation of the middle ear heads 
the list as cause of invaliding. Diphtheria was com- 
paratively prevalent with 317 adnussions, while the 
enteric groups of fevers numbered only 239 cases for 
the whole army, including India, a remarkable record 

Prof Pieter Zeeman, of the XJmversity of 
Amsterdam, has been elected an honorary fellow 
of the Physical Society of London 

The George Darwin Lecture of the Royal Astro- 
nomical Society will be delivered at the meeting of the 
Society on May 10, by Prof. E. Hertzsprung, who will 
take as his subject “ The Pleiades.” 

Prof. F. 0. Bower, emeritus professor of botany 
in the University of Glasgow, will give the Huxley 
Memorial Lec'ture at the Imperial College of Science 
and Technology, London, S W 7, on May 3 at 5 30 
R.M. His subject will be “ The Origin of a Land Flora 
reviewed Twenty-one Years after Publication ” 

The fourteenth Guthrie Lecture will be given 
before the Physical Society by Prof. P W. Bridgman, 
Hollis professor of mathematics and natural philo- 
sophy in Harvard University, on the properties of 
the elements under high pressures, at 5 o’clock on 
April 19, m the Imperial College of Science, Imperial 
Institute Road, South Kensington. Admission is 
free without ticket. 

It was announced by the president of the Linnean 
Society of London, at the meeting held on April 4, 
that the Linnean Medal, which “ is awarded each 
year to an eminent biologist as an expression of the 
Society’s estimate of his services to science,” is to be 
given to Prof. Hugo de Vries, the veteran emeritus 
professor of botany in the Umversity of Amsterdam, 
who IS best known for his mutation theory of the 
origin of species. 

The gold medal of the Institution of Mimng and 
Metallurgy has been awarded conj'ointly to the Hon. 
William Lawrence Baillieu and William Sydney 
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Robinson “ in recognition of their services in the 
development of the mineral resources of the Empire, 
with special reference to the zinc and lead industries 
of Australia ” The medal (in duplicate) will be pre- 
sented at the annual general meeting of the Institution 
to be held at Burlington House on Thursday, May 16. 

The following office-bearers were elected at the 
meeting of the Royal Philosophical Society of Glasgow 
on Mar 27 — V %ce-FTesident Mr. Robert A. Burr ; 
Members of Council Prof. E P Cat heart. Dr. James 
W. French, Mr. Thomas Henderson, Mr. Andrew A. 
Mitchell , Hon Treasurer Sir John Mann , Hon. 
Librarian Dr. James Knight , Hon. Secretary . Dr. 
Charles R. Gibson , Hon. Auditors Mr Alex. 
Murdoch, Mr John T Tulloch ; Acting Secretary * 
Dr. James M. Macaulay. 

A SPECIAL feature of the first annual conference of 
the International Society of Experimental Phonetics, 
to be held at Hamburg on July 24-31, will be the pro- 
vision for practical demonstrations and exercises in 
the study of speech by the graphic method. Each 
participant will have an opportunity of becoming 
familiar with this method of investigating language, 
dialects, speech defects, the speech of the deaf, and 
nervous diseases. This method is that of the Abbe 
Rousselot with the later improvements Information 
concermng the conference can be obtained from Prof. 
E. W Scripture, Strudelhofgasse 4, Vienna. 

At the annual general meeting of the Ray Society 
held on Mar. 21, the following officers were re-elected: 
President . Prof W C MTntosh ; Treasurer Sir 
Sidney F. Harmer , Secretary Dr. W. T. Caiman. 
Dr. R W. T. Gunther was elected a vice-president, 
and Mr. R. Adkin and Mr R. Gurney were elected new 
members of council In the report of the council it 
was announced that the third and final volume of the 
“ British Hydracarma,” by Mr. C. D Soar and Mr. W. 
Williamson, would shortly be published, and that the 
issue to subscribers for 1929 would be a volume on 
“ The Planktonic Diatoms of Northern Seas,” by Dr. 
Mane V. Lebour. A work on “ The Aquatic Stages of 
British Dragonflies,” by Mr. W. J. Lucas, was 
announced as being in preparation for publication at 
a later date. 

Among recent appointments in scientific and 
techmeal departments made by the Secretary of 
State for the Colomes are the following Mr G N 
Herington has been appointed agncultural instructor 
in the Education Department, Nigeria. Mr. A. W. 
Anderson, recently one of the Mimstry of Agriculture 
and Fisheries’ advisory officers, is to be a superin- 
tendent of agriculture, Nigeria, and to take charge of 
the new stock-breeding farm at Samaru. Mr. D. A. 
Langdon has been appointed a produce inspector, 
Nigeria, and Mr. T D. Lloyd- Jones a veterinary 
officer in the same Colony. Mr. N. R. Reid has been 
appointed a veterinary officer in Tanganyika Terri- 
tory. Among the recent transfers and promotions 
are the following . Mr J. R. Ainslie, senior conservator, 
to be deputy director of forests, Nigeria, and Mr. C. F. 
Vetch, conservator of forests, Nigeria, has been 
appointed to succeed him as senior conservator. Mr. 
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D. D’Emmerez d© Charmoy, assistant director, has 
been appointed director of agricnlture, Mauritius 

Messrs. Bernard Qijaritch, Ltd., 11 Grafton 
Street, W.l, have just issued an important catalogue 
{No. 424) of some 1800 works relating to science, 
mainly of zoological and geological interest. As is 
usual with lists circulated by this house, many rare 
items and long runs of serials are included. The 
catalogue is one that should interest collectors and 
librarians. 

The new catalogue of engineering and industrial 
instruments issued by Messrs. Negretti and Zambra is 
a well-illustrated quarto volume of 460 pages. It 
deals to a large extent with thermometers of ail kinds, 
from spirit thermometers to electrical thermometers, 
smtable for near or distant stations, and gives a con- 
siderable amount of very useful information about 
the principles on which they work and the precautions 
necessary in setting them up and caring for them 
in use. Barometers, pressure gauges, tank gauges, 
hydrometers, and hygrometers receive similar treat- 
ment and a thumb index facilitates quick reference 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned — Tem- 
porary assistant quantity surveyors under the Mines 
Department — The Under -Secretary for Mines, Estab- 
lishment Branch, Mines Department, Dean Stanley 
Street, S.W 1 (April 18). An assistant bacteriologist 
for the city of Liverpool — The Town Clerk, Municipal 
Offices, Liverpool (April 22) A temporary assistant 
bacteriologist for research in fabric materials — ^The 
Secretary, Admiralty (C.E. Branch), Whitehall, S.W 1 
(April 27). An education secretary for the borough 


of Cambridge — The Town Clerk and Clerk to the 
Local Education Authority, The Gmldhall, Cam- 
bridge (April 27). A chief assistant and two other 
assistants for the Scottish Society for Research 
in Plant -Breeding under the Society’s scheme of 
research into virus disease of potatoes — The Secre- 
tary, Scottish Society for Research m Plant -Breeding, 
3 George IV. Bridge, Edinburgh (April 30). A lecturer 
in education m the Umversity of Sheffield — The 
Registrar, The University, Sheffield (April 30). A 
lecturer in mathematics at the Heriot-Watt College, 
Edinburgh — The Principal, Heriot-Watt College, 
Edinburgh (May 1). An assistant at the Common- 
wealth of Australia Solar Observatory, near Canberra 
— The High Commissioner for Australia, Australia 
House, Strand, W.C.2 (May 2). A junior technical 
officer at the Royal Aircraft Establishment, to assist 
in the experimental development of electrical equip- 
ment for use in aircraft — The Chief Superintendent, 
R.A. Establishment, South Farnborough, Hants 
(May 3). A principal of the Paisley Techmcal College 
— The Secretaries of the College, 3 County Place, 
Paisley (May 3) A demonstrator in physics, a 
demonstrator in zoology, and a demonstrator in 
inorganic and physical chemistry at Bedford College 
for Women — The Secretary, Bedford College for 
Women, Regent’s Park, N W 1 (May 4). A director 
of museums of the City of Liverpool — The Town Clerk, 
Municipal Offices, Liverpool (May 7). A professor 
of zoology in the Egyptian University, Cairo — The 
Dean of the Faculty of Science, Egyptian University, 
Cairo (May 19). A laboratory assistant at the 
College, Cheltenham — The Senior Science Master, The 
College, Cheltenham. 


Our Astronomical Column. 


The April Meteors. — These meteors are due on 
April 20 or 21, but the moon, being full on April 23, 
will be a bright object at the time and obscure small 
meteors. However, the shower occasionally ex- 
hibits brilliant objects, so that it may be well worth 
looking for though the character of its display this 
year cannot be definitely foretold. The period of 
revolution of its supposed parent comet was com- 
puted to be more than 400 years, but rich showers of 
Lyrids were witnessed in 1803, 1851, 1863, and other 
years, so that a short period apparently corresponds 
with some of the most abundant returns of the 
meteors. It is important to not© the strength of the 
annual displays, so that the time of revolution of its 
more active returns may be determined. Its radiant 
is at 271° + 33° on the night of maximum, but the 
centre of radiation travels eastwards one degree per 
day. 

The Nuclei of Planetary Nebula — ^Mr. van 
Maanen deduced the trigonometrical parallaxes of a 
number of nuclei of planetary nebulae from photo- 
graphs taken at Mt Wilson. He derived the mean 
parallax 0-012", and the mean absolute magmtude 8-1 
for the nucleus. Mr B. P. Gerasimovic notes in 
Harvard Bidletm No. 864 that such data as exist for the 
proper motions and radial velocities of the planetary 
nebulae indicate a considerably greater mean distance 
than that found by van Maanen. He makes several 
different estimates of their mean distance ; (1) by 
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their mean galactic latitude, which is assumed to be 
due to the sun’s departure from the galactic plane, 

(2) by applying Oort’s results on galactic rotation, 

(3) by using the analogy between the nebular nuclei 
and novae, (4) by combining the proper motions 
found by van Maanen with the mean radial velocity 
of planetary nebulae found at the Lick Observatory, 
which is 37 km. /sec. The mean absolute magmtudes 
found by these methods are 4 3, 4 6, 4-0, 5-9 respect- 
ively the weighted mean is 4-9, which is more than 
3 magmtudes brighter than van Maanen’ s value , 
there is therefore good reason for thinking that his 
parallaxes for these objects are four times too large, 
though no explanation of this error has been found 

The Orbit of Eta CoRONiE — Astr. Nach. 5615 
contains an exhaustive study of the orbit of this star 
by E. Silbernagel, who has devoted himself for some 
years to the re -determination of the orbits of binaries. 
The duplicity was discovered in 1781 by Sir W. 
Herschel, and as the period is less than 42 years, 3J 
revolutions have been completed since then. About 
500 observations are employed, and the personal 
equations of the observers are deterrmned. The 
following is the final orbit : 

T 1892-385 n 8-6490° 

0 23-717° a 0-907" 

^ 59-025 

w 219-907 Period 41*623 y. 

e 0-2763 
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Research Items. 


Festivals or the Hos of Kolhan — ^Mr D. N. 
Majumdar describes in the Joiirnal and Proceedings of 
the Asiatic Society of Bengal, N S , vol. 23, No. 3, the 
seven important worship festivals of the Hos which 
take place at different seasons of the year. It is 
noteworthy that in certain feudatory states in Orissa, 
where the Hos live in close association with the Oriya- 
speaking peoples, while the latter take part in the 
festivals of the Hos, they are not allowed to take part 
in their dances, when men and women mingle freely, 
as intermarriage is not allowed. The festivals are 
not held at fixed dates, but depend upon economic 
conditions. When the granaries are full and the Hos 
are free from other engagements, the priest fixes a 
day for a festival, each village deciding for itself, so 
that any given celebration may extend over as much 
as two months, when the whole area of Kolhan is 
taken into account The principal festival is the 
Maghe, which is held in January and February Its 
meaning is obscure, but it seems to be connected with 
fertility. All villagers, even if working in remote 
districts, must return to take part It entails five days 
of ritual observances, with pujas and sacrifices to the 
village deity On the first day the sacrifice is con- 
nected with the cattle, on the second rice-beer is 
offered by the priest and his wife. The third day is 
purificatory, m preparation for the marriage festival 
of the fourth day, which is the mam function of the 
celebration On this day the priest is escorted to take 
a ceremomal bath. He then sacrifices a cock and hen. 
A second hen, which is offered to the god, is not sacri- 
ficed by the priest, but is stoned to death by the 
villagers. In the dance which follows obscene songs 
are simg and obscene practices observed for the pur- 
pose of increasing the procreative power of the tribe. 
On the fifth day the expulsion of spirits takes place, 
when the villagers arm themselves with sticks, four 
or five feet long, and hunt the spirits throughout the 
village with invocations which are unintelligible even 
to themselves 

Early Persian Zoology — The earliest exposition 
of Persian zoology is contained in a compendium of 
science, the “ Nuzhatu-i-Qulub,” written by Mustaufi 
about A.D. 1340 One of the few extant zoological 
treatises of the Islamic East, apparently the only one 
the primary object of which was scientific rather than 
literary or philological, its chapters are of much interest 
as illustrating the level of zoological knowledge at the 
time, and indicating the sources from which that know- 
ledge sprung. In a learned treatise upon the subject 
{Isis, vol. 11, December 1928), Dr. John Stephenson 
traces the influences which are apparent in Mustaufi’s 
zoology, gives examples of the treatment of real and 
fabulous zoology, of the bearing of the work upon 
medicine, and of the surgical uses of ammals and their 
several parts. In an interesting comparison with 
European zoological works of the same period, he 
points out striking resemblances with the zoological 
text-book of Christianity in medieval times, the 
“ Physiologus,” and, since direct borrowing may be 
ruled out of the question, he regards these similarities 
as due to the descent of tradition from a common 
source. The general level of knowledge is much the 
same as that displayed by the thirteenth-century 
English Franciscan, Bartholomew de G-lanvilla, who 
borrowed from the “ Physiologus,” and, like the 
Persian author, had his mythical creations, mermaids, 
fauns, and satyrs, as well as more realistic monsters, 
such as the omocentaur, offspring of the bull and the 
ass. 
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Evolution of Human Tools — An unusual study 
in human evolution has been made by Mildred Fair- 
child and Dr. Hornell Hart {Scientific Monthly, J anuary 
1929), in which they trace in a general way the develop- 
ment of cutting tools from the earliest chipped flints to 
the machines of the present day The existence of such 
tools fromthe early stages of man’s development affords 
the longest and most complete senes of data available 
for the estimation of man’s cultural progress. The 
tools present five variables upon which efficiency de- 
pends • ( 1 ) keenness and durability of the cutting 
edge, (2) differentiation and specialisation, (3) effective- 
ness of mechamsms employed to apply the blade to the 
materials to be cut, (4) utilisation of auxiliary power, 
and (5) mastery displayed in the technique of manu- 
facture Reducing these elements of efficiency to a 
numerical basis, and combining all in a graph of pro- 
gress, the authors produce a curve which, showing 
little rise over a long period, makes a sudden and 
rapidly increasing ascent during the past 8000 years. 
Wliereas m earliest times thousands of years indicated 
the unit of progress, now each decade or each year 
shows swift advancement The more and more rapid 
acquisition of new elements is not due to our lack of 
knowledge of early portions of the series , the increas- 
ing speed of invention is an unmistakable feature of 
the series itself 

Birds of Inner London — Much has been written 
about the birds of London, and the lists published 
by the committee in charge of the bird sanctuaries in 
the Royal Parks furnish useful notes on fluctuations 
of species from year to year But no attempt has 
hitherto been made to compile a complete list of the 
birds which have been seen in Inner London as a 
whole The area selected by A Holte Macpherson 
for his interesting article on the subject {British Birds, 
March 1929) extends 2J miles due north and south of 
Charing Cross and 4 miles due east and west of that 
point. Within this district the author is able to 
record a list of 126 species, of which 21 breed regularly, 
8 others have been known to breed during the present 
century, and the remainder are visitors, 20 of which 
may be regarded as regular and 77 as putting in only 
an occasional appearance Perhaps the most sti iking 
feature of the list is the variety of ducks and wadeis 
recorded. The occurrence of such as whimbrel, 
common and jack snipe, and woodcock, and of 
gadwall, scaup, and scoter, suggests that the mud- 
banks of the Thames at low water may yet reveal 
further additions to the list, now that so satisfactory 
a basis has been laid for future observations 

New Aquatic Rodent from Africa — Until the 
expedition organised by the Field Museum and the 
Chicago Daily News returned from its explorations in 
Abyssinia, only one aquatic rodent was known from 
Africa, namely, Dasymys Now a second murine 
rodent, with rather pronounced aquatic modifications, 
has been found in a small mountain stream near the 
source of the Blue Nile Its adaptations more closely 
resemble those of aquatic rodents in other parts of 
the world than of Dasymys, and since it shows no 
special affinities to the latter, the two African ‘ water- 
rats ’ probably had independent origins. For this 
outstanding form Wilfred H Osgood has created a 
new genus and species, Nilopegamys plwpheus {Field 
Mus. Nat Hist , Publication 250, November 1928). 
Its particular adaptations for aquatic life are mainly 
m the character of the fur, the reduction of the ex- 
ternal ears and the enlargement of the hind feet j 
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and in these respects it is reminiscent of the South 
American IchthyomySt to which also it bears some 
resemblance in its skull. But the skull is not greatly 
modified and the suggestion made is that the new 
‘ water-rat ’ may have been derived at no very remote 
period from one of the common types widely distri- 
buted in central Africa 

Ghapting Experiments in Two -day Chicks. — 
P. D. F. Murray {Aust. Jour. Exp. Biol , vol. 5, part 4, 
Dee. 1928} has made chorio- allantoic grafts of lateral 
pieces of two -day chicks, taken from the region form- 
ing the posterior limb by making an anterior trans- 
verse cut posterior to the hindmost somite then formed, 
a posterior cut in front of the anterior end of the primi- 
tive streak, a longitudinal median cut lateral to the 
vertebral plate. The grafts show cartilaginous struc- 
tures interpreted as attempts at limb -formation, and it 
IS concluded that no essential influence is exerted by the 
somites on the development of limbs, and the author 
adduces reasons for the view that if the limb rudiment 
at two days could be completely isolated self-differenti- 
ation would occur, that is, the rudiment of the hind 
limb IS already determined at this stage. The nervous 
system exerts no essential influence on the develop- 
ment of the limbs of the chick. In three cases the 
endodermal and splanehnopleural components of the 
grafts have given rise to short pieces of intestine with 
epithelium, corium, circular and longitudinal muscle 
layers, hence small pieces of the region of the aliment- 
ary tract are able to develop in the absence of the 
other regions of the tract. 

Intestinal Muscle op the Crane Fly — S Maziar- 
ski {Bull Int Acad. Polonaise Sc. Lettres, 7 B , 1928) 
has investigated the histology of the muscle of the 
alimentary tract of several species of Tipula (crane 
fly). Opinions as to the nature of the muscular ele- 
ments — ^whether they are smooth or striated — ^have 
been contradictory, but the author states that un- 
doubtedly all the muscular elements of the intestine 
are in the category of striped muscle. All the contract- 
ile elements and their ramifications by which they 
anastomose exhibit a characteristic longitudinal and 
transverse striation, the longitudinal due to the 
myofibnllse in the sarcoplasm The elongate muscular 
elements, each with a single nucleus and a sarcolemma 
sheath, exhibit numerous ramifications either terminal 
or lateral, some short and others apparently composed 
of a single myofibril, which anastomose directly with 
neighbouring fibres to form a network. The anasto- 
mosis always takes place at the level of the membrane 
of Krause, which confirms the view already expressed 
by many other histologists that this is distinct from 
the contractile substance and represents a more plastic 
and more resistant supporting material. The inti- 
mate relations between the fibres (cells) suggest that 
the contractile elements have lost their individuality 
and form a muscular syncytium 

Cotton — The reports received from experiment 
stations during 1927-28 have been issued by the 
Empire Cotton Growing Corporation in a bulky 
volume of some 270 pages, plus photographs, dia- 
grams, etc. This lengthy document is preceded by a 
very valuable, concise summary of its contents by Dr. 
J C Willis. Dr. Wilhs points out the inevitable 
difficulty of the field experimenter in that his rainfall 
practically always departs from the average (and the 
same may be said of every measurable climatic factor), 
and thus in the twenty climatic records from ten cotton 
experiment stations in the last two seasons, five may 
be classed as good years, ten medium, and five bad. 
Some experiment stations are probably situated in 
climates which are not w’-ell smted for existing varieties 
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of cotton, and here, as at Fiji, where the weather is 
probably unusually wet for cotton, something may be 
done by hybridisation and selection to produce a new 
variety more suitable to the climate. In South Africa, 
the immediate problem has been the production of a 
variety showing resistance to the jassid pest, and re- 
markable progress appears to have been made with 
the selection and multiplication of suitably resistant 
strains. These strains, developed at the Barberton 
Station, seem likely also to be successful in Rhodesia. 
In Queensland good progress seems to have been made 
in dealing with the pink boll-worm, whilst in Fiji it is 
very interesting to learn that the boll -worm pest is 
apparently kept in check by its parasitic enemies. 
Boll-shedding before the crop is mature is often a 
great source of trouble with cotton, and in Uganda 
definite progress seems to have been made with the 
breeding of varieties with lower rates of boll shedding. 
All who are interested in any phase of the field study 
of the cotton plant, its growth, the control of its 
parasitic enemies, the breeding of new strains, etc., 
will find the Report of interest and value It is pub- 
lished by the Empire Cotton Growing Corporation, 
Millbank House, Millbank, London, S W.l. 

Gladiolus. — The wide range of species of Gladiolus 
in South Africa is illustrated to some extent in the 
beautiful coloured plates accompanying the article by 
Mrs. Bolus on this genus in the Journal of the Botanical 
Society of South Africa, part 14, 1928. In the notes on 
p 3 of the same journal, attention is directed to the 
horticultural possibilities that are suggested by experi- 
ments in hybridisation with some of this species. 
Thus at present there are no scented and no blue 
forms among the Gladiolus hybrids under cultivation, 
whilst amongst the South African species blue- 
flowered ones occur and some of the wild species have 
a powerful and delicious fragrance. Such hybridisa- 
tion experiments would seem very suitable work to be 
carried out at the National Botanic Gardens, Kirsten- 
bosch, but unfortunately the income of the Gardens 
does not permit the possession of any scientific or 
technical staff whatever, so that such experiments in 
the Gardens could only be carried out to the detriment 
of other work. In the same number of the journal, Mr. 
J. W. Mathews, curator of the Gardens, contributes 
some notes on the cultivation of the native South 
African gladioli 

New Projection tor World Maps. — In the Geo- 
graphical Journal for March, Mr. S. W. Baggs describes 
a new equal -area projection that should be useful in 
statistical maps. It is an equal-area projection which 
is an arithmetical mean between the sinusoidal equal- 
area projection of Sanson and the elliptical equal- 
area projection of Mollweide Inequality in linear 
scales near the equator is scarcely noticeable, and the 
same is true between latitudes of, say, 60° and 75°. 
This feature is an improvement on Mollweide Angular 
distortion is less than in Sanson in latitudes below 
62° ; above 68° or thereabout the angular distortion 
is less than in Mollweide The author describes it 
as a ‘ eumorphic equal area projection ’ He points 
out that this projection, like those of Sanson and 
Mollweide, having straight parallels and converging 
meridians, lends itself to ‘ interrupted ’ construction 
in gores or lobes which much enhances its value for 
distributional maps 

Earth Movements in California. — The United 
States Coast and Geodetic Survey is continuing its 
researches into earth movements in the western United 
States by comparing the position of stations as deter- 
mined by old and new triangulation. In Special 
Publication No. 161, Dr. W. Bowie discusses the results 
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of recent work m California. The comparison is 
generally between determinations made prior to 1900 
and those made between 1922 and 1925. Many 
stations show no movement. The greatest movements 
have occurred close to the fault line of the earthquake 
of 1906 Stations more than twenty miles from the 
fault were affected but only slightly The differences 
are small and seldom exceed one metre The trend 
of the changes is to the south-eastward, on the east 
of the fault where they are most noticeable Dr. 
Bowie suggests that investigations of this nature 
should in the future be done by means of short arcs 
of triangulation extending across the fault line or zone 
to a distance of about twenty-five miles on both sides. 
The accuracy can be made great enough to detect 
movements of about one-tenth of a foot m a mile. He 
prefers this method to that of measurements between 
monuments placed across the fault zone in a straight 
line. This plan involves the difficulty of measuring 
with tapes over broken ground 

Indian Jurassic Ammonites. — The third part of 
Dr. L F. Spath’s “ Bevision of the Jurassic Cepha- 
lopod Fauna of Kachh (Cutch) ” (Palceont Indtca, 
H.S., vol 9, mem 2, pp. 163-278, plates 20-47, 1928) 
deals with the super-family Stephanoceratidae, repre- 
sented by about 500 specimens This is divided into 
five families : the Macrocephalitidae with 7 genera , 
the Euoycloceratidse with 4 genera , the Pachy- 
ceratidse with 2 genera ; the Mayaitidse with 5 genera ; 
and the Remeckeidse with 6 genera 

Japanese Palaeontology. — The rich fauna of the 
Lower Tertiary of the island of Kyushu, Japan, has 
been described by T Nagao {Sci Rep Tohoku Imp 
Univ. Sendai, ser. 2, Geol 12, 1, 1928, pp 11-140, 
plates i-xvii ) It consists mainly of lamellibranchs and 
gasteropods, but some foramimfera, echinoids, nauti- 
loids, crabs, and fishes are also found Three horizons 
are recognised. The lowest is regarded as Ypresian 
or Lutetian in age ; the middle as Upper Eocene , 
the upper as Oligocene In the same publication 
(pp. 141-152, plates xviii-xxm) H. Yabe and S. 
Toyama give an account of the rock-fornung algse 
from the Jurassic and Cretaceous deposits of Japan 
Some of the species are referred to genera foimd m 
England {Oirvanella, Solenopora) ; others belong to 
new genera. 

Vacuum Technique. — Several attempts have been 
made to find a substitute for mercury for use in high- 
vacuum pumps, but they have not hitherto met with 
any conspicuous success , metals other than mercury 
have undesirable properties, and it had been thought 
that orgamc substances were too liable to decomposi- 
tion to be of use. C. R. Burch, of the Metropolitan- 
Vickers Company, states, however, in the issue of the 
Proceedings of the Royal Society for Mar 6, that it is 
possible to run a condensation pump satisfactorily 
with some of the fractions obtained m the vacuum 
distillation of petroleum jelly, when both the speed 
of pumping and the degree of vacuum reached compare 
favourably with those obtained when mercury is em- 
ployed. The petroleum products have the additional 
advantage that their vapour pressures are decidedly 
less than that of mercury at room temperatures. The 
author has also isolated a number of greases, the 
vapour pressure of which is less than a microbar at 
300° C., which should be extremely valuable for the 
lubrication of ground joints in vacuum apparatus 
which does not reqmre to be heated. 

Stark Eeeect — Prof. Stark’s discovery of an elec- 
trical analogue of the Zeeman magnetic effect for 
spectral lines, although less widely applied m spec- 
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trum analysis, has recently become of importance m 
connexion with the wave -mechanics The distribu- 
tion of intensities m the Stark patterns for the Balmer 
series of atomic hydrogen has been predicted by 
Schrodmger, and experiments to test his theory have 
now been made by J. S Foster and L Chalk [Pro- 
ceedings of the Royal Society, Mar 6), and by H. Mark 
and R Wierl [Zeitschnft fur Physik, Feb. 25) Dr 
Foster has made use of the natural electric fields in 
the cathode dark space of a discharge tube, and finds 
distributions of intensities which agree with those 
predicted by theory. The other investigation was 
made upon the light emitted from a beam of positive 
rays passing through an auxiliary electric field, and 
the agreement between theory and experiment is less 
good The origin of these discrepancies is not clear, 
but it may be, as H Mark and R Wierl suggest, that 
the experimental conditions employed do not conform 
completely with those contemplated m the theoretical 
analysis. Dr. Foster has contributed a second paper, 
on the Stark effect in neon, to the same issue of the 
Proceedings, which also contains a paper by J. K L 
MacDonald on the Stark effect for some lines in the 
violet part of the secondary spectrum of hydrogen 

Combustion of Carbon Monoxide — Prof. W A 
Bone’s experiments on the combustion of dry mixtures 
of carbon monoxide and oxygen have been subjected 
to a certain amount of criticism on the grounds that 
inadequate precautions had been taken to remove 
occluded hydrogen from the platinum electrodes be- 
tween which the igniting spark was passed These 
objections appear to have been met satisfactorily in 
the reply winch he has published m the issue of the 
Proceedings of the Royal Society for Mar 6, and some 
new experiments which are described there, in which 
the drying was, if possible, even more drastic than 
before, confirm his earlier result that the intensively 
dried mixture can be induced to react if only sufficient 
energy is supplied to initiate the explosion wave 
.Prof. Bone and his collaborators consider that the 
limit of intensive drying by phosphorus pentoxide is 
reached in about six months in small glass vessels such 
as those they have employed. The energy required 
to start the explosion seems to depend both upon the 
nature of the electrodes used and upon the composi- 
tion of the detonating mixture, but the numbers which 
are mentioned in this paper are all in the neighbourhood 
of one joule. 

Action of Acetylene on Selenium — Only very 
few accounts of experiments on the direct action of 
non-metallic elements on orgamc compounds have as 
yet appeared in chemical literature. The formation 
of thiophthen, CeH 4 S 2 , by the interaction of acetylene 
and molten sulphur was observed by Capelle and 
confirmed by Oechsner de Comnck (1908), whereas, 
according to Meyer and Jacobson’s “ Lehrbuch,” 
Sandmeyer established the formation of thiophen 
under such conditions In the Rendiconti of the 
Naples Academy of Physical and Mathematical 
Sciences for September-December 1927 (just received), 
Mazza and Solazzo give the results of an investigation 
on the action of acetylene on selemum. Passage of 
the pure, dry gas over selenium heated to 250°-300° C 
yields an oily product, which may be resolved by 
fractional distillation into two compounds: (1) 
Selenophen, C^H^Se, b.pt. 113°- 114°, which is identical 
with the product obtained by Foil in 1909 by the action 
of phosphorus selemde on sodium succinate , (2) a new 
compound, selenonaphthen, CgHgSe, m.pt. 63°-54°, 
b pt. 207°-209°, which is the selenium analogue of 
thionaphthen and has an intensely nauseous odour. 
This compound crystallises well and forms a golden- 
yellow, crystalline, slightly soluble picrate. 
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Research on Water Pollution. 


A COMMITTEE has been set up, under the chair- 
manship of Sir Horace Monro, to deal with the 
legislative and admimstrative aspects of questions 
relating to river pollution. This committee considers 
that present legislative enactments are sufficient, and 
recommends the setting up of River Boards in the 
various watersheds of England. Such Boards, having 
a call upon the rates, would be m a financial position 
to apply the laws against pollution, a costly activity 
which rarely appeals to private individuals They 
would be in a position to employ a technical adviser 
conversant with local conditions and with known 
means of dealing with noxious effluents It remains 
to be seen whether county councils will act on this 
advice and set up a series of Boards throughout 
Great Britain, similar to that in the West Riding of 
Yorkshire. 

Although much has been done recently in surveying 
rivers and locating sources of pollution, many of 
which could be stopped or at least ameliorated with- 
out putting undue burdens upon the rates or upon 
individual industries, there are also numerous ques- 
tions which, in the interests of the public, have still 
to be worked out 

With this aim in view, the Water Pollution Research 
Board was formed in June 1927, with Sir Robert 
Robertson as chairman and Dr H. Calvert, chemical 
Inspector of the Ministry of Health, as part-time 
director of research They have undertaken the 
three-fold task : “To collect and collate all per- 
tinent scientific and technical information, so that it 
may be readily available for practical application by 
those who are concerned with water supply and the 
disposal of polluting liquids , to encourage and co- 
ordinate relevant scientific research m this country ; 
and to undertake such investigations as are necessary 
in the public interest and not otherwise provided 
for” 

A good start has been made. The monthly sum- 
maries of current literature, of which some seventy 
copies are distributed, are excellent and will be 
of material assistance not only to those concerned 
with water purification and wastes disposal but also to 
many workers in hydrobiology. In the report of the 
Board for the year 1927-1928 (H.M Stationery Office, 
6d.) an account is given of investigations now pro- 
ceeding and of plans for the near future 

The disposal of effluent waters from beet sugar 
factories presents a problem which had early in the 
year been ‘ farmed out ’ by the Ministry of Agri- 
culture and Fisheries for investigation at Rotham- 
sted Each factory uses some Sl' million gallons of 
water daily, of which nearly half a million gallons 
are discharged containing putrifiable matter com- 
parable to 0 2 per cent sucrose It is found that by 
sprinkling this water over a biological filter at a rate 
of 100 gallons per square yard daily, its putresibility 
IS reduced by some 80 per cent. Trial filters were 
erected at the Colwick factory and filled with different 
media Two were seeded with active growth from 
a sewage filter, but this inoculation had no observ- 
able effect on the maturing of the filters The growth 
on coarse gravel consisted of thickly matted fungi, 
while on the finer media the growth was soft and 
composed chiefly of bacteria , the flora and fauna on 
the filters differed and were distinct from the flora 
and fauna of ordinary sewage filters. The purifica- 
tion attained cannot be regarded as sufficient to meet 
the most exacting requirements, but still better 
results are expected from the past winter’s campaign. 
It is anticipated that the effluents may be made fit 
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for re-use in the factory, a practice which is already 
in operation in some cases, so that the daily discharge 
into the rivers will be reduced to a reasonable amount 
for treatment on biological filters. 

A biologist has been appointed to work imder the 
direction of Prof. Topley at the London School of 
Hygiene and Tropical Medicine, on the processes in- 
volved in the treatment of sewage by ‘ activated 
sludge ’ The solids of sewage after aeration become 
capable of flocculating colloidal matter and removing 
dissolved organic substances from further volumes of 
sewage. In doing so the aerated solids, or ‘ activated 
sludge,’ lose their activity, which can, however, be 
restored by further aeration. There is, however, 
httle exact knowledge of the process and it is yet 
uncertain whether it is physico-chemical or the direct 
effect of micro-organisms. The de-watering and the 
production of gas from sludge or sewage also engage 
the attention of the board. 

It is considered that a general biological and 
chemical survey of a typically polluted river would 
furnish information of general value as well as 
local information. Such a survey should yield much 
new knowledge of river conditions generally, of the 
interaction between the river and the various effluents 
— their direct or indirect effect upon the flora and 
faima The Tees is suggested as a suitable water- 
shed, the river having been under examination for 
several years and useful data already collected Un- 
doubted damage has been done by pollution, but the 
nature of the damage and the various causes still 
offer a wide field for investigation 

In all these matters the mam part is played by 
micro-organisms — the unpaid scavengers of every 
borough. How they are best harnessed to destroy 
unwanted organic matter most efficiently, and even 
to break down naphthalene m coke-oven effluents, 
provide outstanding problems 

Compared with some continental countries, England 
IS behindhand m providing facilities for the general 
study of freshwater biology and hydrology. These 
subjects are no longer of academic interest only, for 
they enter into many economic problems within the 
Empire. Mosquito control and tropical lake fishery 
investigations, for example, are in present need of 
information and recruits, which should normally come 
from an English freshwater ‘biological laboratory, 
similar to the marine laboratory at Plymouth, where 
more than twenty visitors are at times working on 
varied researches during the university vacations. 
That the Rivers Pollution Research Board will act as 
a valuable clearing-house for information is assured. 
We hope it may encourage the institution of a 
laboratory for post-graduate workers near pools, 
lakes, and a river — a facility for which there is a 
present demand. The study of aquatic life and of 
the breakdown of organic matter by micro-organisms 
IS not merely of domestic interest. 

The Board has also arranged for the investigation 
of the softening of water by the process in which it 
IS allowed to trickle through beds of natural or 
artificial zeolite containing sodium in chemical com- 
binations. The sodium is displaced by the calcium 
and magnesium of the hard water, and the beds are 
finally rejuvenated by displacing the calcium and 
magnesium held by them with a solution of common 
salt. The mode of action of the base-exchanges is 
very imperfectly understood from the physico- 
chemical point of view The process is in extensive 
use, but IS little used by water-supply authorities as 
yet. 
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High-Voltag’e Alternators for the Grid. 


rpHE developments of engineering seem to be unend- 
J- mg. The manufacturer craves after mass pro- 
duction and standardisation, but his wishes are 
seldom gratified The progress of development 
sooner or later necessitates change. One of these 
changes was pointed out by Sir Charles Parsons and 
Mr. J. Rosen in a paper read to the Institution of 
Electrical Engineers on Mar 21 They give in their 
paper reasons for thinking that very high voltage 
generators can be made which can be directly con- 
nected with the grid network without the necessity of 
using transformers. The possibility of making very 
high voltage alternators has been known for many 
years. So far back as 1905 the engineers of the Canz 
company constructed several 30,000-volt alternators 
for use in the hydroelectric power station at Subiaco, 
34 miles from Rome. Credit must be given to the 
engineers for this early pioneering work, and the 
successful running of these machines show that they 
had overcome the difficulties of insulating these high 
voltages. 

Engineering history often illustrates the change of 
procedure brought about by new developments In the 
early days of marine propulsion, for example, the use 
of step-up gearing between the prime mover and the 
propeller was a necessity. When triple-expansion re- 
ciprocating engines came into use it was found possible 
to operate without gearing. For modern steam tur- 
bines and some types of Diesel engine, speed reduction 
gears are now necessary. Just as mechamcal gear 
forms the link between the engine and the propeller, so 
in electrical power distribution at high pressure the 
transformer has for many years been a necessary link 
between the generator and the network, and also be- 
tween the network and the lighting and motor load. 

Sir Charles Parsons and Mr Rosen propose to 
abolish the step-up transformers by using very high 
voltage generators which can be connected directly 
with the mains 

They point out that the continually increasing size 
of the generator umts now make the conditions favour- 
able to the introduction of these generators They 
consider the design of a 9 4, 000 -kilovolt ampere, 11,000- 
volt, three-phase generator. In this case the current 
at each terminal is about 4900 amperes. Much space 
is reqmred to accommodate the many cables mounted 
below the alternator terminals in a cable tunnel 
through the concrete. With so many cables grouped 
together, difficulties are experienced with the girders 
which reinforce the concrete The maximum output 
from the cables also is rarely obtained The authors 
show that not only are most of these difficulties over- 
come but considerable economies are also effected by 
using an alternator of a higher voltage. If the pressure 
IS increased to 33 kilovolts, the output current is re- 
duced to 1640 amperes, and instead of six cables per 
phase only two are reqmred. 

One great advantage of raising the pressure is the 
reduction in the cost of the leads and switchgear 


The New 

T) AYLEIGH’S “ Theory of Sound,” published more 
than fifty years ago, may be taken as represent- 
ing the whole range of the physical acoustics of that 
period, and the much-enlarged second edition, pub- 
lished eighteen years later, gave, in conjunction with 
Helmholtz’s “ Sensations of Tone,” a fairly complete 
view of the acoustics of a generation ago. Sub- 

» Summaxy of presidential address delivered to the Physical Society 
on Mar 22, 1929, by Dr W H Eccles FES. 
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which it effects. In very large umts the enormous 
currents developed are very difficult to control and 
operation becomes almost impossible. The General 
Electric Co of Schenectady when desigmng a 208,000- 
kilowatt unit for the State line station near Hammond, 
Ind , found it necessary to reduce the current This was 
done by raising the pressure from 18 to 22 kilovolts 

Details are given by Sir Charles Parsons and Mr 
Rosen of the design of a 33,000-volt, 25,000-kilowatt 
alternator which has been working at the Brimsdown 
power station m north London since August 1928 A 
very novel feature in the design is the use of triple - 
concentric mams for the armature conductors. By 
this means they are able to reduce the maximum 
electric stresses to which the dielectric would other- 
wise be subjected This formation of conductor also 
is mechamcally very strong. The three conductors are 
called the ‘ bull,’ ‘ inner,’ and ‘ outer ’ respectively 
The bull conductors of each phase are connected in 
series , they are then connected with the ‘ mners ’ in 
series and finally with the outers. The whole arrange- 
ment is connected in star and the star point is con- 
nected with the earth. 

The test results obtained with this machine were 
very satisfactory The shape of the voltage wave was 
practically the same as that of a sme curve. The 
machine when running at its normal speed of 3000 
revolutions per minute was suddenly short-circuited 
The short-circuit current was less than five times the 
normal full load current. It seemed to function satis- 
factorily -under these conditions, the end conductors 
showing no sign of having moved mechanically. The 
efficiency on a load of 25 kilowatts was 96*5 per cent 
Even when the load was so low as 10 kilowatts the 
efficiency was 93-5 per cent. For the last six months 
it has operated continuously up to its maximum load 
at voltages varying from 34 to 35 kilovolts, and it 
has withstood without showing any sign of distress 
the sudden loads thro-wn on it when severe faults 
have developed on the large overhead and under- 
ground network to which it is coupled. 

The first step in the process of getting rid of the 
step-up transformers connecting the generators to the 
grid network has been made. The standard pressures 
of transmission in Great Britain are 33, 66, and 132 
kilovolts Manufacturers can now make 33-kilovolt 
generators, and doubtless 6 6 -kilovolt generators will 
soon be made. In the meantime, however, these 
pressure generators can be advantageously used on 
33 -kilovolt circuits. Although the authors m this 
paper confine themselves to high-voltage generators, 
it is obvious that the ever -increasing size of motors, 
motor generators, and synchronous condensers will 
enable them soon to be economically designed so as 
to be coupled directly to the network without the use 
of intermediate transformers. Sir Charles Parsons and 
his associates are to be congratulated on having 
imtiated a new and very promising development in 
electrical engineering. 


Acoustics.^ 

sequent treatises have followed the classical methods 
thus established, and show little trace of the revolu- 
tion which has occurred during the past decade in 
consequence of the influence of electrical theory and 
practice. These changes have been stimulated by 
needs arismg partly out of the War, but still more 
out of broadcasting. 

On the experimental side, much new apparatus of 
an electrical character has become available. The 
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condenser microphone enables sound to be converted 
into its equivalent electrical current with the mim- 
mum of distortion and, in conjunction with the triode 
amplifier, enables vibrations to be detected and 
measured which, though of audio -frequency, are 
inaudibly weak. The triode can also be used for the 
production of sounds the amplitude and frequency of 
which are widely variable and can be maintained very 
constant The electric filter circmt has provided a 
powerful method of purifying and sifting oscillations 
of mixed frequencies. The conversion of sound into 
electrical oscillations enables the whole range of elec- 
trical methods of measurement to be used. 

On the theoretical side, the techmque which has 
been developed for the study of impedance networks 
has been applied to the solution of acoustical prob- 
lems. For example, the squeaking of a slate pencil 
IS analogous to electric relaxation phenomena, such 
as the flashing of a shunted neon lamp. 

Architectural acoustics has benefited by the avail- 
ability of loud, filtered monotone sounds and dis- 
tortionless sound-detectors The decay of sound due 
to absorption in the walls of an auditorium, first 
studied by Sabine, has been accurately measured by 
electrical methods, with great advantages for the 
regulation of reverberation in buildings, both by 
architectural design and by the development of sound- 
proof materials. 

In the realm of physiological acoustics, such in- 
teresting facts have emerged as that a change in 
intensity of a monotone must reach ten per cent to 
be noticeable. Accurate results have also been ob- 
tained for the range of pressure and amplitude within 
which a sound must he to be audible, and for the 
masking of one sound by another of different pitch. 

One practical outcome of these researches has been 
the development of public address apparatus, by 
means of which an orator can address an audience of 
a million persons Many problems of distortion have 
had to be solved m the working out of this apparently 
simple system, which comprises a microphone, ampli- 
fiers, and loud-speakers The intensities of the sounds 
to be dealt with vary in the ratio of 1 to 1500 m the 


case of speech and 1 to 100,000 in the case of music ; 
and it is found that if all the harmonics of a given 
sound be amplified equally, the resultant sound appears 
to be distorted, owing, presumably, to the non-linear 
response of the ear. 

Conceptions and nomenclature developed m con- 
nexion with electrical impedance networks have been 
carried over into acoustics. The ‘ motional imped- 
ance ’ of a telephone diaphragm was implicitly re- 
cognised in earlier works, but in the hands of Kennelly 
and Pierce, who introduced the nomenclature, Hahne- 
mann, Hecht, Webster, and others, the representation 
in electrical terms of the inertia, resilience and energy 
dissipation in mechanical parts has yielded valuable 
results. Thus, it has been found that the impedance 
of a horn approaches pure resistivity (yielding maxi- 
mum efficiency) at frequencies above a lower cut-off 
frequency which is very much lower for an ex- 
ponential than for a comcal horn. The conception of 
motional impedance can be applied to clarify sub- 
stantially the design of complicated electro-acoustic 
combinations such as that which is constituted by a 
loud-speaker • a detailed example was given by the 
lecturer. 

In measuring the subjective loudness of sounds, 
telephone engineers have introduced the conception 
of the 800-cycle standard mile : this corresponds to 
the diflerence in aural sensations derived from tele- 
phones at the beginning and end of a mile of standard 
cable at 800 , and roughly to a 26 per cent difference 

in power. It has consequently been proposed that 
the increase ratio 10®’^ or 1*269 of power should be 
standardised for all frequencies, this ratio being known 
as a ‘ transimssion unit.’ Thus, if the power of an 
auditory stimulus were increased 1000 times, the 
sensation would increase by 30 transmission umts. 
Since pitch also increases according to the logarithm 
of frequency, the most human way of representing 
acoustical relations graphically is to plot transnaission 
units against the logarithm of the frequency. 

The address concluded with a suggestion that the 
new acoustics should find a place m college courses 
and examination syllabuses. C. W. H. 


Natural Hybrids in Plants. 


QINCE Darwin directed attention to the problem 
^ of the evolution of a species, there has been con- 
siderable interest in the extent to which the individuals 
of such a species form fertile offspring when crossed 
with other organisms not included in the species 
Obviously, if such attempts at hybridisation were in- 
effective imder natural conditions or yielded infertile 
offspring, then the maintenance of the species as 9, 
distinct race was readily intelligible, however difficult 
it might be to understand how varieties crossing 
readily with one another had m course of time de- 
volved into distinct species which had lost the power 
of interbreeding 

During the recent discussion upon natural hybrids 
of plants at the Linnean Society of London on Feb 28, 
the president, Sir Sidney Harmer, and Mr. M. A. C 
Hinton, pointed out that amongst the wild mammals, 
naturally occurring hybrids are almost unrecorded It 
will be lemembered that Huxley always regarded this 
property of fertility within its ranks and failure to 
breed outside them as one of the most characteristic 
features of the natural species, and therefore as the 
outstanding feature which distinguished it from a race 
of cultivated animals or plants produced by artificial 
selection. The latter is often as distinct in structure 
and form as many a good natural species, but con- 
tinued to breed freely with other races within the 
same domesticated species. 


Darwin in the “ Origin ” clearly recognised that 
natural afiimty, as expressed in a natural classifica- 
tion, included the sum of all characteristics of the 
organisms, including those connected with fertilisa- 
tion mechanisms, so that natural affinity was usually 
an index to capacity to interbreed As a general 
rule, therefore, varieties crossed more freely than 
species, and species than genera, yet the diverse 
factors associated with leproduction in the organism 
varied from type to type so that some varieties failed 
to interbreed, whilst in other cases genera might yield 
intergeneric hybrids and species would only ripen seed 
if crossed by foreign pollen 

Since the days when the significance of these natural 
hybrids to the study of evolution were grasped, our 
knowledge of their occurrence has considerably ad- 
vanced, as was well illustrated by the discussion at 
the Linnean Society. Dr. A. W. Hill dealt with the 
Hew Zealand flora, in which some 290 groups of wild 
hybrids have now been noted, belonging to 42 families 
and 92 genera. In some genera, as Phormium, which 
includes the Hew Zealand flax plant, these plants 
open up questions of great economic importance. 

A remarkable series of GauUheria hybrids were 
exhibited by Dr. Hill, which showed a gradual tran- 
sition from (9. opposittfoha to G. anhpoda and G, 
rupestnSf and thence to O perplexa, also senes be- 
tween G, perplexa and anUpoda and rupestns and 
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antipoda. The species oppostUfoha and rupestrts have 
a dry capsular fruit without fleshy calyx segments, 
in antipoda the calyx becomes thick and fleshy as the 
fruit ripens, whilst in perplexa, m addition, the fruit 
is a fleshy berry. Most of these hybrid Gaultherias 
produce viable seeds. Messrs E M Marsden- Jones 
and W. B. Turrill described genetical experiments and 
field observations on certain British geneia They 
conclude that the polymorphism of such a genus as 
Gentaurea owes much to hybridisation, which is thus 
one, but only one, of the factors in organic evolution 

Prof. C E. Moss described some of the natural 
hybrids of Clematis, Anemone, and Gerbera occurring 
m the Transvaal. The study of such natural hybrids 
leads Prof. Moss to the conclusion that bigeneric 
hybrids occur in Nature and may be fertile Similarly, 
fertile hybrids occur between well-defined species 
Hybrids of either of these classes are not common , 
they are often striking plants and are easily detected. 
On the other hand, between closely allied species, 
fertile hybrids may readily occur in abundance and 
may give rise to that polymorphism in some groups 
of species which is so perplexing to the systematist. 
Prof. Moss stated that he had met no case of the 
occurrence of natural hybrids in the field, which led 
him to think that natural hybrids gave rise to species 

Dr. Lloyd Praeger pointed out that, of some fifty 
species of Sempervtvum in the Canary Islands, some 
thirty-five were known to hybridise ; amongst the 
hybrid ofispring barrenness is very general. Dr O. 
Stapf , speaking from the point of view of a systematist, 
agreed that hybrids are abundant in many plant 
families in Nature, and thought that the isolation of 
a hybrid progeny may lead to the appearance of a 
new species. 

Dr. J. P. Lotsy is the champion of the theory 
that hybridisation is the mam instrument of species 
©volution, and Dr. C. L. Huskins pointed out that 
this theory includes the possibility of ‘ hybridisation ’ 
within a single nucleus. Obviously the problem will 
in the future be taken further as this wealth of natural 
hybrid material is submitted to cytological examina- 
tion ; the data as yet available from such cytological 
work were utilised by Dr E J Collins in his con- 
tribution to the discussion. 

University and Educational Intelligence. 

Applications are invited by the London County 
Council for two Robert Blair fellowships, each of the 
annual value of £450, tenable for one year. The 
fellowships are for advanced study or research m 
applied science and technology, and are tenable in 
the Dominions, the United States or other foreign 
countries. Further particulars and application forms 
(T.3)/300 may be obtained from the Education Officer 
(T.3), The County Hall, S.E 1. The completed forms 
must be returned by June 18. 

The St. Andrews Committee for the Traimng of 
Teachers is orgamsing a summer school, to be held 
at the United College, St. Andrews, on July 8-26. 
Courses of lectures on modern advances in physical 
science, by Prof. H. Stanley Allen, on the teaching 
of physics and chemistry, by Messrs. J. W. Bispham 
and R. H. Dickinson, and on rural science, by Mr. 
M. R. Gillanders, are included in the programme. 
Particulars can be obtained from the Director of 
Studies, Training College, Park Place, Dundee ; 
applications to attend must be sent in not later than 
May 1. 

The recently pubhshed Annual Report of the Car- 
negie Trust for the Universities of Scotland is of more 
than ordinary interest, includmg, as it does, state- 
ments showing the working during the five years 
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1923-28 of the Trust’s various schemes for encourag- 
ing the pursuit of scientific research. Under the 
scheme of postgraduate study and research, which has 
been in operation for twenty-five years, 478 awards 
were made in the quinquennium at a cost of £51,047. 
Closely associated with this scheme is the provision 
made by the Trust since 1923-24 for ‘ teaching fellow- 
ships ’ for university lecturers and assistants, who 
hold them subject to the condition of devoting not 
less than half their time to research. Forty-one such 
fellows have been at work at a cost to the Trust of 
£20,023. Detailed reports, classified under subject 
headings, of the work done under these schemes and 
of researches, subsidised by the Trust, m the laboratory 
of the Royal College of Physicians, cover about eighty 
pages. Of more general interest are the reviews by 
the Trust’s expert advisers Reviewing the work 
done m (1) physics and chemistry and (2) biology and 
medicine. Profs. Arthur Smithells and J. T. Wilson 
both comment on the increasing demand for scientific 
assistance in industrial concerns. There is a greater 
demand for trained chemists than has ever been known 
in Great Britain, and the lure of industrial appoint- 
ments has led in many instances to the curtailment of 
the period of tenure of fellowships and scholarships. 
The Trust’s research schemes function, says Prof. 
Wilson, as a sort of unofficial Scottish staff college for 
research, from which are recrmted personnel not only 
for umversity staffs, but also for staffs of other public 
laboratories and institutions. They cost the Trust 
£82,700 during the qmnquenmum. Its grants to 
universities and extra-mural institutions for 1925-30 
amount to £231,225 , assistance to Scottish students 
m the payment of umversity class fees in the one year 
1927-28 amounted to £57,772. 

The Umversity of Leeds gives, in its report for 
1927—28, an account of important additions, costing 
upwards of £150,000, to its buildings. Increased 
accommodation was thus provided for the medical, 
dental, mining, and textile departments and for the 
residence of men and women students. Plans were 
also approved for new buildings for the physics and 
chemistry departments. Statistical tables appended 
to the report show that during the five years 1923-28 
the number of full-time day -students has continu- 
ously declined from 1475 to 1296. It is, however, 
still nearly twice the number (663) in 1913-14. The 
decrease in 1927-28, compared with the preceding year, 
was chiefly among men students m the faculties of 
technology and medicine, and women students in the 
faculty of arts. Facilities for research were sub- 
stantially increased during the year, notably by (1) 
the acqmsition of an estate suitable for the pursuit of 
cancer research, and including a convenient residence 
for the professor of experimental pathology ; (2) a 
grant by the Clothworkers’ Company of £3000 a year 
for four years, enabling the University to appoint a 
lecturer in textile physics with a research assistant and 
to award eight fellowships for investigators m the 
textile industries and dyeing departments ; (3) the 
recognition of researches conducted m the labora- 
tories at Torndon of the British Research Association 
for the Woollen and Worsted Industries as qualifying 
for the Umversity’s research degrees. It has been de- 
cided to publish annually, in a separate pamphlet, 
short summaries of unpublished research work and 
references to published work accepted for higher de- 
grees, and to include in the pamphlet the list, hitherto 
published as an appendix to the annual general report, 
of works, original papers, etc., by members of the 
University. Among gifts to the University during 
the year was on© by Messrs. Briggs, Son and Co., of 
a scholarship of £150 a year for five years, tenable 
in the Mining Department. 
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Calendar of Patent Records. 

April 14 , 1720 — The ‘ stovmg ’ process of seasoning 
timber for shipbuilding — m which the timber is 
heated in wet sand — was the invention of John 
Cumberland, whose patent is dated April 14, 1720 
The process, which was reported by the Admiralty 
to be much superior to the old method of charring 
that it displaced, was used in the Royal dockyards 
for some years, an allowance of £200 a year being 
guaranteed to the inventor. An application for a 
prolongation of the grant was dismissed. 

April 17 , 1882 — The ‘ telpher ’ system of transporta- 
tion — in which goods are earned by electrically 
opeiated and automatically controlled trolleys travel- 
ling on a mono -rail — was the invention of Prof. 
Pleemmg Jenkm, his patent being dated April 17, 
1882 The first commercial installation m England 
was opened m 1885 for carrying clay from the pits at 
Glynde in Sussex to the railway 

April 18 , 1707 — On April 18, 1707, there was 
granted to the first Abraham Darby a patent for 
his invention of ‘ casting iron bellied potts and other 
iron bellied ware in sancl only without loam or clay,” 
which greatly increased the use ot iron for founding 
purposes Previous to this invention, such articles 
were only made m the more costly brass, iron castings 
being confined to the production of simpler articles 
siicli as fire-backs and grave-slabs Abraham Darby’s 
name is an honoured one in the history of the iron 
industry, for it was he who, about 1710, first dis- 
covered and put into practice a satisfactory process 
for the smelting of iron with coke 

April 18 , 1818 — The omnibus dates from the 
Trench patent granted to De Berckem of Pans on 
April 18, 1818, for what he called a ‘ Parisienne,’ 
carrying eighteen persons A pi evious attempt — ^with 
which Blaibe Pascal was associated — had been made 
to run public vehicles of this kind m Pans, but it 
was not successful and was soon abandoned 

April 18 , 1838 — William Barnett’s patent, dated 
April 18, 1838, is an impoitant milestone in the 
history of the gas engine, for it was in this that the 
advantages of compressing the combustible mixture 
before igniting it were first pointed out In Barnett’s 
engine the air and gas were compressed separately 
and vrere mixed in the cylinder at the beginning of 
each stroke A special ignition cock, which remained 
long in use, was also a feature of the invention 

April 18 , 1885 — One of the early suggestions for 
utilising the principle of the gyroscope to replace that 
of the magnetic needle in the mariner’s compass was 
the invention of two Dutchmen, Gerardus van den Bos 
and Barend Janse, whose German patent was applied 
for on April 18, 1886. 

April 19 , 1758 . — The achromatic telescope of John 
Dollond was jiatented on April 19, 1758 No action 
seems to have been taken by the Privy Council on a 
petition signed by most of the instrument -makers of 
London, alleging that object-glasses in accordance 
with Dollond’s patent had been made and publicly 
sold before the date of the grant and praying for the 
revocation of the patent, and the patent was after- 
wards upheld in the Courts m an action for infringe- 
ment But there seems to be little doubt that Chester 
Moor Hall was the first inventor 

On the same day, April 19, 1758, there was granted 
to Jedediah Strutt a patent for the nb -stitch hosiery 
frame, which was the first important modification of 
Lee’s stocking frame. Strutt invented the rib- 
stitch machine for his hosier brother-m-iaw, William 
Woollatt, and the two started what became very 
successfifi works at Derby and Nottingham 
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Societies and Academies. 

London 

Mineralogical Society, Mar. 19 — A. W. Groves and 
A. E Mourant Inclusions in the apatities of some 
Igneous rocks Apatite ciystals with dark cores of 
mclusions have been observed among the heavy 
minerals of some English sedimentary rocks, but 
there are few records of such apatites in igneous rocks. 
The authors record several such occurrences m 
granites and m volcanic rocks from Normandy, Jersey, 
and Brittany Eive different types are distinguished 
m the granite of northern Brittany alone In one 
type with a definitely pleochroic core the inclusions 
appear to consist of bio tit e or chlorite, but m other 
types it has not been possible to determine their 
nature — L. A Narayana Iyer Calc-gneisses and 
cordierite-siUimanite-gneisses of Coimbatore, Madras 
Pres , and similar occurrences m India. The paper 
dealt with a suite of crystalline gneisses in the ancient 
Archaean complex of India of Dharwar age (Huroman), 
consisting of the above two facies, which are in close 
association Similar suites of rock occur in different 
parts of India, forming a definite stratigraphic horizon 
The author considers their formation as due to thermal 
or ‘ mfia-plutonic ’ metamorphism followed or accom- 
panied by regional or dynamo -thermal metamorphism 
of pelitic schists and calcareous sediments — F A 
Bannister A relation between the density and re- 
fractive index of silicate glasses with application to 
the determination of imitation gem-stones. The 
study of simple glass families leads to a relation 
between the refractive index and density which can 
be applied in a modified form to the determination 
of imitation gem-stones (n -JV)/(d - D), where N 
and D are the refractive index and density of silica 
glass, IS plotted against n by a simple graphical 
method, whereupon the various imitations separate 
into groups , the members comprismg any one group 
are chemically similar Doubtful cases can be solved 
by measuring in addition the relative dispersion — 
H. E Buckley : The crystallisation of potash-alum 
The author described the results of experiments on 
the differences of crystal habit obtained imder varying 
conditions of cooling and evaporation, and in the 
presence of various substances m solution such as 
strong acids, AICI 3 , FCI 3 , amyl alcohol, Bismarck 
Brown, etc. 

Basis. 

Academy of Sciences, Mar. 4. — A. Deslandres • 
iSimple relations between the most intense and highest 
radiations of the chemical elements in the photo- 
sphere of the sun In previous communications it 
was shown that the frequencies of the highest and 
most bnlhant lines of the sun were multiples of a 
constant 1062 5 Additional data showing the im- 
portance of this constant are given. — Charles Moureu, 
Charles Dufraisse, and Leon Enderlin Researches on 
rubrene. The action of acids. The liberation of 
iodine from hydriodic acid by rubrene, with decolor- 
isation of the hydrocarbon, has been studied m detail 
Except possibly m ether solution, there is no evidence 
of any hydrogenation the colourless hydrocarbon 
produced appears to be isomeric with rubrene — ^J. 
Favard * Problems of extremums relative to convex 
curves — Maurice J anet The ratio of the mean values 
of the squares of two differentials of consecutive order. 
— Mandelbrojt How several theorems of Taylor’s 
series can be transformed into Dirichlet’s senes. — 
J. Delsarte Symmetroid nuclei — L Ahlfors The 
number of asymptotic values for an integral fimction 
of finite order. — M. Lavrentieff , A problem of P. 
Montel.- — Gr, C Moisil : Functional groups. — D, 
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Rosenthal Assemblages connected by lateral bands 
tested in extension and in compression. — Mans Bos- 
solasco • The ellipticity of the terrestrial equator — 
Foch The maintenance of the vibrations of a fluid 
column by change in the regime of flow. From 
Reynolds’s definition of the critical velocity an equation 
IS derived which has been applied to the cases of vibrat- 
ing flames, the chemical harmomcon, and notes emitted 
by certain hot-water systems — T. Pecsalski and J. 
Chichocki . The thermionic emission of copper tubes 
filled with salts — Peltier . The magnetic testing of 
the shafts of machines — R. Coustal and F. Prevet , 
A new method of preparing phosphorescent zmc 
sulphide. Zmc {in impalpable powder) and sulphur 
are heated together, with or without the addition of 
foreign substances. The reaction is explosive and 
must be controlled by reducing the proportion of 
zinc. — R. de Mallemann • The theory of optical 
activity m a homogeneous medium — Rene Delaplace 
Some chemical phenomena connected with the con- 
traction of hydrogen in discharge tubes Discharges 
through tubes of Pyrex glass, not fitted with taps or 
ground glass connexions, produce measurable amounts 
of carbon monoxide and methene. These may be 
attributed to the dissociation of the glass under the 
influence of radiations emitted by the tube. — Ray- 
mond Delaby and Pierre Dubois ■ The preparation of 
allyl alcohol The method described permits of a 
yield of 435 grams of allyl alcohol per kilogram of 
glycerol — Miles. Jeanne Levy and Frajda Gombinska 
The dehydration of some symmetrically substituted 
a-glycols and the isomerisation of the corresponding 
ethylene oxides The influence of the relative afiini- 
tary capacities of the cyclic and acyclic radicals — 
A Seyewetz and J. Blanc • The fluorescence of colour- 
ing matters in Wood’s light. The principal dyes of 
each class have been submitted to Wood’s light m 
powder, m solution, and on fibres, in order to see 
whether they would present any fluorescence suffi- 
ciently characteristic for use in analysis. Prelimmary 
results are given — Assar H adding and Rene van 
Rubel : The structure of the crystalline urammte of 
Katanga (Belgian Congo) The X-ray method of P 
Debye has been applied to Katanga urammte Its 
crystalline network is that of a face-centred tube — 
P Fallot The date of the latest orogemc phenomena 
m the sub-Betic and Betic zones at the height of 
Caravaca. — ^Jean Lacoste The extension of the Cre- 
taceous m the southern region of the western Rif — 
Edouard Roch New observations on the Stephanian 
of western Morocco. — Ch. Maurain and E. Salles 
Atmospheric ionisation — Albert No don • Researches 
on electromagnetic perturbations, seismic and solar 
The results obtamed at the Santiago Observatory 
(Chile) confirm work previously published by the 
author, and show that close relations exist between 
electromagnetic, seismic, telluric, atmospheric, and 
solar phenomena. It is possible from the indications 
of the magnetograph to predict earthquakes some 
hours m advance — C. I. Popesco . The influence of 
graftmg on the development of some Papilionacese. 
— Mme L. Random and Mile. A. Michaux : The 
comparative variations of the proportion of water m 
the blood and of the globular resistance in the normal 
guinea-pig and in the guinea-pig submitted to a 
regime deprived of the antiscorbutic vitamm — 
Mme. M. L Verner The biology and peculiarities of 
the respiratory apparatus of an isopod from the 
Sahara, Hemileptstus Reaumun. — Magrou, Mme. 
M. Magrou, and Mile. F. Choucroun The action at a 
distance of Bacteriuwh tuTUefac'iens on the development 
of the egg of the sea-urchm. New experiments — 
E. Roubaud : Autogenous cycle of waitmg and hidden 
active winter generations m the common mosquito. 
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Gulex pipiens can have two different biological 
methods of adaptation to the winter. In one, well 
known, the females hibernate at low temperatures , 
m the other, described in the present communication, 
both sexes survive if the temperature is mamtamed 
above 20° C m presence of water. Reproduction is 
contmuous during the winter without food being 
taken. — Marcel Labbe, F. Nepveux, and Hejda. The 
ammonia of human blood in normal and pathological 
conditions. In cases of jaundice, cirrhosis of the liver, 
and diabetes, the proportion of ammonia in the blood 
varies very slightly from the normal : the amount is 
increased to a marked extent in pulmonary tuber- 
culosis — H. Bierry • Biochemical researches on the 
specificity and transformations of the proteids of the 
blood plasma. — L. Hugounenq and E. Couture . The 
photochemical action of sterols of various origins — A. 
Doner • Gordius as a parasite of m^mapods — A. and 
R Sartory, Marcel and J acques Meyer Contribution to 
the study of the mycetones A new ease of actmo- 
mycosis with yellow pustules 

Rome 

Royal National Academy of the Lincei, Dec. 16 — 
T. Levi-Cmta Addition to the note on the motion 
of a body of variable mass — Gino Fano : Congruences 

of rational curves, and Cremoman transformations 
inherent m a linear complex — A Russo • Nuclear 
divisions m Cryptocliilum echini Mps In this organ- 
ism the processes of nuclear division are dependent 
on the category of the individuals to which the nuclei 
belong, since the nuclei of one category (A) divide 
by mitosis, and those of another (B) by amitosis. 
These two categories being distinguished by different 
quantities of nuclear substance, with which correspond 
particular activities of the whole individual, it appears 
that the special division of the nucleus is determined 
by internal factors which regulate the process — 
L. A Herrera Further investigations on the imita- 
tion of organic forms with albumin. Structures 
obtained by means of egg-albumin and closely re- 
sembling Croococcus, Botrydma vulgaris, Desmidium 
GreviUi, BulbochcBte, Vaucheria. and Nitella flexdis, 
are illustrated — U. Cassina : The conception of limits 
A short, elementary account is given of the results of 
the author’s historical and critical investigation into 
the conceptions expressed by the term ‘ limit ’ — 

L. Fantappie . Functional operators and the calculus 
of infinite matrices in the theory of quanta (1) — ► 

M. Picone Demonsti ation of a theorem of analysis, 
of which use is made in plane physics — G Supmo 
Certain limitations valid for derivates of a harmonic 
function. — L. Toscano : Reciprocal matrix equations 
— G. Vranceanu . Second fundamental quadratic form 
of an anolonomous variety and its applications — 
V. Glivenko . The law of high numbers in functional 
spaces — A. de Mira Fernandes* Isoclimc transports 
and associated directions — F. Lamberti A third 
cardinal equation in the dynamics of material systems 
— E. Gugino . The extension to continuous motion of 
the Lagrange -Bertrand theorem relating to impulsive 
motion. — G. Silva • The definition of normal gravity. 
— E. Benedetti Experiments on the amplification 
and detection of bio-electric currents by means of 
thermionic valves (2) The photographic registration 
of the curves of the amplified currents. Use is made 
of a ray reflected by a mirror set in motion by an 
electrodynamic complex similar to those used to move 
the membranes of ‘ loud speakers ’ — Clara Forti . The 
action of vapours of ethyl and methyl alcohols, ethyl 
ether, and chloroform, and of lighting gas on leuco- 
cytes isolated from the organism. The vapour evolved 
by minimum quantities (0 1-0*5 cc) of ethyl or 
methyl alcohol, ether or chloroform suffices to paralyse 
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the amoeboid activity of the leucocytes of toad-blood 
within a few minutes The action of illuminatmg gas 
IS slow and results first in an mcrease in the vivacity 
of movement of the leucocytes, but later to a gradual 
retardation of the motion, which is completely arrested 
after exposure to the gas for eight or nine hours 
These effects may be either transient or permanent, 
according to the duration of action of the reagent. — 
G. Galata Investigations on the circulatory effects 
of increases in the atrial pressure. — R Margana and 

E. Sapegno * Blood mass, red corpuscles, and hsemo- 
globin, in acclimatised individuals, m the mountains 
and on the plain. The observations described were 
made on ten individuals, first, in August 1927 at 
Col d’Olen (altitude 2901 metres), and, secondly, in 
the autumn and winter of 1927-28 at Turin, the 
temperatures in both cases being 10°-13°. At Col 
d’Olen, increases in the number of red corpuscles and 
in the hsemoglobin-content of the blood were invari- 
ably found The extents of these increases varied 
markedly in different individuals, the mean values 
being 12 8 per cent for the corpuscles and about 
4 per cent, for the hsemoglobin. There is, therefore, 
a diminution in the h?emoglobin- content of the red 
corpuscles, which may be the expression of the im- 
mission into circulation of young red corpuscles less 
rich in haemoglobin — a phenomenon perfectly ana- 
logous to that observed after blood-letting As legards 
the mass of the blood, determined by Haldane and 
Smith’s method, the variations found amounted only 
to about 5 per cent, which corresponds with the limit 
of error for a single experiment ; there is a mean 
increase of 1 8 per cent, which indicates that there 
IS a slight increase in the mass of the blood following 
a sojourn of 15-25 days in the mountains, this being 
possibly due to the improved hygienic conditions — 
R Grandon Embryological studies on polyvoltme 
races of the mulberry Bombyx. 

Vienna 

Academy of Sciences, Jan 10 — R. Holzapfel 
Results of radiation and polarisation experiments on 
the Hochobir in the summer of 1927 at an altitude of 
2040 metres — E. Phihppi and E Gaiter The action 
of ammonia and amines on the esters of unsaturated 
acids — E Phihppi Memoranda for the preparation 
of some aliphatic unsaturated acids and esters — 

F. Hernler The three isomeric tolyl-1 -dimethyl- 3, 5- 
triazole- 1,2,4 and some of their salts — G Grekowitz 
A meningitis producer from the Pasteurella group 
In three cases of middle ear discharge a germ was 
isolated, a small coccus-hke bacterium easily stained 
with the usual aniline dyes, but not with Gram A 
faint smell is characteristic of the colonies. Gelatine 
was not liquefied Milk sugar and mannite were 
neither acidified nor fermented. — F. Werner Scien- 
tific results of a journey of exploration to Western 
Algeria and Morocco. Snakes, lizards, and scorpions 
are recorded — E. Bersa : The culture and nutrition 
physiology of the genus Filobolics Easily cultivated 
on horse-dung decoction agar. Of nitrogen sources 
leucine and peptone, of carbon sources xylan, gum 
arable, galactose, starch do best A wheat straw 
extract with peptone and agar proved a good culture 
medium, also Liebig-extract-agar-peptone — K. Men- 
ger On the sum of regular curves — K. Przibram 
Coloration of rock - salt by radium rays and re- 
crystallisation. Apparently rock-salt on compression 
undergoes re-crystalhsation, the more rapid when 
pressure is greater. After such re- crystallisation the 
blue colour and the capacity of turning blue have 
vanished — 0. Watzl, K. Swoboda, and R. Singer 
Report on a botanical and geological expedition m 
the Caucasus The Caucasian Alpine Society supplied 
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mtelhgence. The Dongusorun glacier pass (3200 
metres) was difficult. The Chodschal mountain group 
(3309 metres) was examined Valleys choked with 
thick primitive forest were difficult to penetrate, the 
few paths being mostly on slopes above the tree limit. 
Collections were made of Rhododendron and other 
shrubs and of the very rich fungus flora. 


Official Publications Received. 

British 

The Scientihc Proceedings of the Boyal Dublin Society Vol 19 (N S 
No IS The Photo-Electric Measmement ot the Illumination in Build- 
ings By Dr W R G Atkms and Dr H H Poole Pp 173-18S 
(Dublin Hodges, Piggis and Co , London Williams and Norgate, Ltd ) 
U 

Transactions ol the Royal Society of Edinburgh Vol 56, Parti, No 
9 , On the Feeding Meclianism of the Syncarid Crustacea By Dr H. 
Graham Cannon and Miss S M Manton Pp 175-189 2s Vol 50, 
Part 1, No 10 A Human Blastocyst in siin By Dr C "Witherington 
Stump Pp loi-2C2-flO plates 5*5 (Edinburgh Robert Giant and 
Son , London Williams and Norgate, Ltd ) 

Education m Kent during the Five Years 1923-192S Pp \i-|-314 
(Maidstone Kent Education Committee ) 

The Journal of the Institution of Electrical Engineers Edited by 
P F Rowell Vol 67, No 387, March 1929 Pp 31 7-436 -hx\xvi 
(London B and P N Spon, Ltd ) 10s bd 
Report of the Medical Research Council for the Year 1927-1928 (Cmd. 
3276 ) Pp 165 (London H M Stationery Office ) S.s net 
Do\e Marine Laboratory, Cullercoats, Northumberland Report for 
the Year ending June 30th, 1928 Edited by Prof Alexander Meek 
(New Senes 17 ) Pp 50 (Culler coats ) 5s 
Department ot Scientihe and Industrial Research Gas Cylinders Re- 
search Committee Ordinary Commercial Cylinders for the “ Permanent ” 
Gases Summary of Recommendations (revised) Pp iii-j-7 (London. 
H M Stationery Office ) id net 

The New Education Fellowship (English Section) Annual Report, 1928. 
Pp 19 (London ) 

The Federation of Lancashire and Cheshire Museums First Annual 
Report, 1928, adopted at the Annual General Meeting, January 80th, 1929 
Pp 11 (Liverpool ) 

Annual Report of the Calcutta School of Tropical Medicine, Institute 
ol Hygiene and the Caimichael Hospital for Tropical Diseases, 1928 Pp. 
103-1-3 plates (Calcutta Bengal Government Press ) 

Journal and Proceedings of the Asiatic Society of Bengal New Series, 
Vol 23, 1927, No 3 Pp 249-5b0-f plates 6-13 (Calcutta) 

The Education Question and the General Election being the Annual 
Report ot the National Education Association presented to the Annual 
Meeting on Tuesday, January 22nd, 1929 Pp 12 (London) 3d 
The British Myco logical Society Transactions Edited by Oarleton 
Rea and J Ramsbottom Vol 14, Parts 1 and 2, March 11 Pp. 178 
(Cambridge At the University Press ) 15s 
The Proceedings of the Physical Society Vol 41, Part 2, No 227, 
February 15 Pp mu + 113-179 (London) 7s net 
Department ot Seientihc and Industrial Research Building Science 
Abstracts Compiled by the Building Research Station and published in 
conjunction with the Institute of Builders Vol 2, (New Series), No 1, 
January Abstracts Nos 1-200 Pp u+54 (London HM Stationery- 
Office ) 9d 

Transactions and Proceedings of the Perthshire Society of Natural 
Science Vol 8, Part 6, 1927-28 Pp 285-264 +li-l\+ plates 85-46 
(Perth ) 3? od , to Members, 2s 6d 
All Ministry Aeronautical Research Committee Reports and Memo- 
randa No 1189 (Ae 351) Notes on Longitudinal Stability at Stalling m 
Gliding Flight By S B Gates (T 2647 ) Pp 7+5 plates bd net. 
No 1191 (Ae 353) Full Scale Tests of a Standard Bristol Fighter Aero- 
plane htted wnth “ Pilot Planes ” at the Wing Tips By W G Jennings 
(T 2663) Pp. 5+3 plates Gd net (London HM Stationery Office ) 
St Andrews ProMncial Committee for the Training of Teachers 
Summer School, St Andrew’s, July 8th to July 26th, 1929 Pp 20 (St. 
Andrew’s ) 

Foreign 

Transactions of the San Diego Society of Natural History Vol 5, 
No 14 Diseocyclina in California By Hubert G Schenck Pp 211- 
240+ plates 27-30 Vol 5, No 15 A new Pocket Gopher and a new 
Antelope Ground Squirrel from Lower California, Mexico By Laurence 
M Huey. Pp 241-244 (San Diego, Calif ) 

Bulletin of the American Museum ot Natural History Vol 58, Art 5 
Functional Adaptations of the Pelvis in Marsupials By Herbert Oliver 
Blftman Pp 189-232+ plates 9-14 (New York City ) 

Verotfentlichnngen des Instituts fur Meeresknnde an der Unii ersitat 
Berlin Neue Folge, A Geographisch-naturwissensehafthche Reihe 
Heft 19 • Stabile Lagerung o/ieamscher Wasserkorper und da/ugehorige 
Stromsysteme Von A Defant Pp 83 Heft 20 Schichtung und 
Tiefenzirknlation des pazifischen Ozeans anf Grund zweier Langsschnitte 
Von Georg Wiist Pp 64+4Tafeln (Berlin E S Mittler nnd Sohn ) 
Ministry of Agriculture, Egypt The Agricultural Journal of Egypt 
New Annual Senes, 1924 and 1925 Pp u + 166 (Cairo Government 
Publications Office ) 5 P T 

Annual Report of the Meteorological Obser\atoiy of the Government- 
General of Tyosen for the Year 1926 Pp v+154 (Zinsen ) 

R Ossen’atorio Astroflsico di Catania Annuario 1929 Pp iii+39 
(Catania ) 

Japanese Journal of Engineering Abstracts Vol 6 Pp \+89 
(Tokyo National Research Council of Japan ) 

Proceedings of the American Philosophical Society held at Philadelphia 
for Promoting Useful Knowledge Vol 67, No 4, 1928. Pp x,\+319- 
3S4 (Philadelphia, Pa ) 
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Forty-first Annual Report of the Bureau of American Ethnology to the 
Secretary of the Smithsonian Institution, 1919-1924 With Accompany- 
ing Papers Coiled Basketry in British Columbia and surrounding 
Region, by H K Haeberlin, Janies A Teit and Helen H Roberts, under 
the direction of Frana Boas , Two Prehistoric Villages in Middle 
Tennessee, by William Edward Meyer Pp ix +■ b2b + 138 plates 
(Washington, D C Government Printing Office ) 2 50 dollars 
Smithsonian Institution United States National Museum Bulletin 
145 A Revision of the North American Species of Bnprestid Beetles 
belonging to the Genus Agnlus By W S Fisher Pp v-f 345-fll 
plates 05 cents Report on the Progress and Condition of the United 
States National Museum for the Year ended June 30, 1928 Pp i\-f 216 
25 cents (Washington, D C Go^ ernment Printing Office ) 

U S Department of the Intenor Forty-ninth Annual Report of 
the Director of the Geological Sumey to the Secretary of the Interior, 
1928 Pp 11 + 71 (Washington, D C Government Printing Office ) 
Department of the Interior US Geological Sur%e> Water Supply 
Paper 686 Surface Water Supply of the United States, 1924 Part b 
Missouri Ri\er Basin Pp viii-f 34^ 50 cents Water-Supply Paper 

588 Surface Water Snpplj of the United .States, 1924 Parts Western 
Gulf of Mexico Basins Pp vi-f 229 25 cents (Washington, D C 

Government Printing Office ) 

Cornell ITnnersity Agneultuial Experiment Station Memoir 116 
Rural Population of New York, 1853 to 1925 By Bruce L Mehm 
Pp 121 Memoir 117 Chromosome Numbers m Eea Mays L By L P 
Randolph Pp 44 (Ithaca, N Y ) 

Depaitment of Commerce Bureau ot Standards Bureau of Standards 
Journal of Research, Vol 2, No 1, January Fire Resistance ot Hollow 
Load-bearing Wall Tile By S fl Ingberg and H D Foster Pp 334-F 
42 plates (Washington, D 0 Go\ ernment Printing Office ) 

Smithsonian Miscellaneous Collections Vol 81, No 7 Recent 
Archaeological Dexelopments m the Vicinity of El Paso, Texas By 
Frank H 11 Roberts, Ji (Publication 3009) Pp 14-1-5 plates 
(Washington, D C Smithsonian Institution ) 

National Research Council Organization and Members, 1928-1929 
Pp 03 (Washington, D C National Academy of Sciences ) 

Reprint and Ciicular Senes ot the National Research Council No 85 
Report of the Committee on Sedimentation, 1927-1928 Pp 83 1 dollar 

No SG Doctorates conferred in the Sciences bj American Uiin ersities, 
1927-1928 Compiled by Callio Hull and Clarence J IVest Pp 88 
50 cents (Washington, D C National Academy of Sciences ) 

Bulletin of the National Research Council No (>5 Bibliography of 
Bibliographies on Psychology, 1900-1927 Compiled by 0 M Louttit 
Pp. lOS 1 50 dollars No 60 Funds available in the United States 
for the Support and Enconragemant of Research m Science and its 
Technologies Compiled b'V Calhe Hull and Clarence J West Second 
edition Pp 90 1 dollar (Washington, D C National Academy of 

Sciences ) 


Catalogues. 

A Catalogue of Important and Rare Books on Zoology, Geology and 
Paheontology (No i24 ) Pp 12b (London Bernard Qiiaiitch, Ltd ) 
Catalogue No 167 Astronomy, Chemistry, Entomology, Fishes, General 
Natural History, Geology, Mathematics, Ornithology, Physics, Sundials, 
etc Pp 48 (London Dulau and Co , Ltd ) 

Surveying, Drawing and Nautical Instruments (Catalogue S M 
Section ) Pp 121, (London J H. Steward, Ltd ) 


Diary of Societies. 

FRIDAY, April 12 

Royal Society of Arts (Indian Section), at 4 30 —A T Cooper Recent 
Electrical Developments m India 

Royal Astronomical Society, at 5 — L Rosenhead The Annual Varia- 
tion of Latitude — E A Kreiken On the Dwarf Nature of the 
Spectroscopic Binaries — H Horrocks , The Longitude of the Royal 
Observatory, Cape of Good Hope, from Wireless Signals, Oct -Nov 
1926 — S A Mitchell Atlas Stellaruni Vanabilium, Senes VII 
Malacological Society (at University College), at 6 
Society ot Chemical Industry (Manchester Section) (Annual General 
Meeting) (at Engineers’ Club, Manchester), at 7 — T B Woolaston 
Suggestions m Steam Raising 

Institution of Mechanical Engineers (Informal Meeting), at 7 — 
F B F Durham Pumping Plant 

Royal PHOTooRiipHic Society oi> Great Britain, at 7 — H W Bennett 
Sulphide Toning 

Junior Institution OF Engineers, at 7 30— B V Lambert The Collec- 
tion of Fine Dust arising from Metallurgical and other Processes 
Geologists’ Association (at University College), at 7 30 — E J Wayland 
The Later Geological History of the Equatorial Lakes m Uganda 
Oil and Colour Chemists’ Association (Manchester Section) (at Milton 
Hall, Manchester), at 7 30 —Annual General Meeting 
Institute of Transport (at Y M 0 A , Newcastle-npon-Tyn**), at 7 30 
Society op Chemioal Industry (Birmingham and Midland Section) 
(jointly with Chemical Engineering Gioup) (at Engineers’ Club, 
Birmingham) —Dr C M Walter The Design and Operation of Gas 
Heated Furnaces 

SATURDAY, April 13 

Institution of Municipal and County Engineers (jointly with York- 
shire and North-Western Districts) (in College of Technology, 
Manchester), at 2 30 — W J Hadheld The Local Government Bill, 
with Particular Reference to the Road Clauses 


MONDA 7, April 15 

Society for the Preservation of the Fauna of the Empire (at 
Zoological Society of London) (Annual General Meeting), at 4 —Earl of 
Onslow Presidential Address —Exhibition of Lantern Slides of the 
Kruger National Park, South Africa 
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Institution of Electrical Engineers (Informal Meeting), at 7 — M G 
Tweedie and others Discussion on Power Supply and Railway 
Electrical Signalling 

iNSTfTffiriON OF Electrical Engineers. (Mersey and North Wales (Liver- 
pool) Centre) (at Liverpool University), at 7 —Annual General Meeting 

Institution op Electrical Enginbe^' (South Midland Centre) (at 
Bitmmgham University), at 7 — Hon Charles A Parsons and J 

\ Rosen Direct Generation of Alternating Cnrient at High Voltages 

Royal Society of Arts, at 8 — Sir E Denisbn Ross Nomadic Move- 
ments in Asia (Cantor Lectures) (I ) . 

Royal Geographical Society (at Jiloliain Hall), at 8 SO — Dr V 
Stefansson ^»SomeJProbIems of Arctic Trai*©! After a Crash 

/ ^TUESDAY, April 16 

Royal Photographic Society ■o:^beat Britain (Colour Group), at 7 — 
F J Tritton Colour Snapsliots 

Illuminating Engineering Society— Di J F Crowley The Use of 
Inteimittent Light for Revealing Moi mg Machinei j 


WEDNESDAY, April 17 

Royal Meteorological Society, at 5 —The late W H Dines and 
L H G Dines Monthly Mean Values ot Radiation tiom Various Parts 
of the Sky at Benson, Oxfordshue — L H G Dines An Analysis of 
the Changes of lempeiature with Height in the Stiatosphme ovei the 
Biitish Isles — H A Hunt A Basis lor Seasonal Forecasting m 
Alls ti aha 

Institution OP Civil Engineers (Iiifoimal Meeting), at b — E T Pamton 
Pioblems involved in the Design of Oi ethead Tiaiisinission-Lines 
Institute oi) Metals (Swansea Local Section) (at Thomas’ Cafe, Sw’an- 
sea), at 7 — Annual General Meeting 

Institution of Electrical Engineers (Tees Side Sub Centie) (atCleie 
land Technical Institute, Middlesbiough), at 7 — Annual Geiieial 
Meeting 

Institution of Electrical Engineers (Sheffield Sub Centre) (at Ro^al 
Victoiia Hotel, Shetlield), at 7 80 — F H Rosenciants Practice and 
Progress in Combustion of Coal as applied to Ste.im Geneiation 
Royal Society of Arts, at b — F E L iniplougli \ ita Glass 
Folk-Lore Society (at Unneisity College), at 8 —Miss Beatnci' Black 
wood Folk-Tales of the Chippewa Indians 
Roy A.L Microscopic iL Socieiy, at b — Piol E Ghosh Two New Suctona 
fiom Sewer Water —Dr P L Li, Di 11 S 1) Gaiven, and Dr R H 
Mole The Microscopic Anatomy of the Vasculai .System of the Dog’s 
Spleen —Dr D S Spence A Method ot Finding the Roliactne Index 
of a Drop of Mounting Medium 

Society oi Glyss Technoioc.y (Annual General Meeting and Oidmarv 
lileetuig) (at Sheffield) —W Butteiwortli, seni The Histoiy of Glass 
Cutting (Lectuie) 

THURSDAY, April is 

Linnean Society or London, at 5 —Dr G C Druce The Botany of 
Cyprus— Dr G S Carter and L C Beadle The F.iuna of the 
Sw’amps of the Paragiuijan Chaco in Relation to its Envnonment 11 
Respiiatory Adaptations m the Fishes 
Institution of Mining xnd Mftallurgy (at Geological Society), at 5 30 
Institution of Electrical BNGiNLFRa, at b— R A Chattock The 
Modern Use of Pulverised Fuel in Powiu Stations 
Royal Aeronautical Society (at Royal Society ol Arts), at b 30 —Col. 
V C Richmond R 101 

Institution op Automobile Engineers (Guildford Centu*) (at Technical 
Imstibute, Guildford), at 7 —H W Pitt Central Lubucation of Chassis 
Beanngs 

Institution op Electrical Engineigis (Irish Centie— Dublin) (at Trinity 
College, Dublin), at 7 45 — J D Feigusun Eh'ctiic Time Signalhng 
British iNSTiroiE OP Radioloi.y, at 8 30 — II S Paterson The Less 
Common Diverticula of the Uppei Alimentary Tiact — J V Sparks 
The Difficulties of Comparative Radiogiaphy of tin* Chest 


FRIDAY, April 19 

Physical Society (at Imperial College ot Science), at 5 —Presentation 
of the Guthrie Medal to Dr C E Guillaume — Piot W R Biidgman 
The Properties of the Elements under High Pressures((}ufchiie Lecture) 

British Institute of Radiology (Medical), at 3 —Informal Discussion 
on Bone-Diseases (especially Multiple Mveloma) 

Institution ob Mpghanical EnitInepus, at 6 — W Reav ell The Standard- 
isation of Keys and Key ways. 

Institution ob Electric yl ENOiNmis (London Students’ Section) 
(Annual General Meeting), at 6 15 —V E Connoi T1 h‘ IHanufacturing 
and Testing of Submarine Cabh's 

Roy’-al Photoorxphic Socifty oi GRPAr Britain, at 7 — B Chambers 
and P W Sharp Caibon and Carbro 

Socifty of Dyers and CoLouRisrs (Glasgow Section) (at 7 Gordon 
Street, Glasgow), at 7 15 —Annual General Metding 

Junior Institution op Engineers, at 7 30 — Lt -Col J T C Moore- 
Brabazon Early Avaation (Lectiii e) 

Royal Society of Medicine (Electro-Theiapeuties Section), at 8 30 — 
Dr S G Scott My eloma— Differential Diagnosis —Dr J D White 
Bone Lesions in Tropical Diseases 

Royal Institution of Great Britain, at 9 —Prof Owen T Jones 
History of the Grand Canyon, V ellowstone National Park 

Society of Dyers and Colourists (Mancliestei Section) (at Manchester) 
—Annual General Meeting 

SATURDAY, April 20. 

Institution of Municipal and Cginty Eni.inbers (Southern District) 
(at Council House, Bristol), at 10 SO a m.— H F. Pioctor Description 
of the New Power Station, Portushead 

North of England Institute of Mining and Mechvnic vl Engineers 
(Newcastle-upon-Tyne), at 2 30 

Mining Institute of Scotland (at Roy'al Technical College, Glasgow).— 
Annual Meeting 
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Lord Haldane in Science and Education. 

T he autobiography of Lord Haldane recently 
published throws a flood of light on several 
questions of scientific and educational interest. Mr 
Sidney Webb once expressed the view that men of 
science who had entered the field of politics had not 
as a rule distinguished themselves in Parliament, a 
judgment which, with commendable impartiality, he 
extended to historians and economists This view 
was challenged at the time Playfair and Lubbock, 
it was suggested, had rendered valuable services as 
members of Parhament, and Huxley as a member of 
the first London School Board Ought we not to 
regard these instances as exceptions proving the 
rule ^ To the man of science, gropmg with his taper 
along the rugged pathway towards truth, the eclectic 
arts, the rhetorical triumphs — and at times the over- 
weening confidence — of the politicians make no 
strong appeal 

Whatever view may be taken on this question, it 
will be agreed that politicians who concern them- 
selves with the promotion of science and education 
are fulfilling a useful r 61 e in our national economy. 
With increasmg specialisation and increasing de- 
mands on both public and private funds for the 
promotion of research, science needs sympathetic in- 
terpreters, missionaries — propagandists, if you will — 
to whose warnings and exhortations the public will 
hsten with due respect Haldane, as a man of out- 
standing intellect and untiring industry, as a poli- 
tician who attained the highest offices in the State, 
as an active participator in the gravest decision 
which our nation was ever called upon to make, had 
many of the qualifications for this essential work. 
That he discharged his duty with conviction and 
disinterestedness, the reader of the autobiography 
will admit. His success was partial, as he himseK 
admits A, man is a hero to his autobiographer, 
one would suppose ; but Haldane writes candidly in 
his final chapter entitled “ Looking Backwards ” : 

I have no sense of success on any very large scale 
m things achieved. But I have the sense of havmg 
worked and of having found happmess in doing so.” 
That guerdon is not withheld from the humblest of 
the world’s workers. “ One touch of XTature makes 
the whole world kin.” Haldane’s posthumous 
candour should induce a tolerance which was not 
shown by the public durmg his life. 

Asked by Cecil Bhodes, “ What have you done m 
your hfe^ ” Haldane rephed, ‘‘I got the London 
University Bill through the Houses of Parhament ” , 
on which Ehodes remarked, “ That seems to be a 
very curious thing ” The reference was to the 
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Bill of 1898, introduced by the Conservative Gov- 
ernment to transform the examining university into 
a teaching university. Haldane was justified in his 
proud boast. Politically, the subject was thorny ; 
the supporters of the old system of impartial exami- 
nations exercised powerful political influence ; and 
the proposed scheme of re-constitution bore many 
of the scars of compromise. Unless some politician 
of strength and honesty of purpose had espoused 
the cause, we can well believe that the reform would 
never have been accomplished. The tragedy was 
that Haldane so soon showed a sort of Bed Queen 
animosity towards his own offspring We must 
await the publication of further biographies and 
autobiographies before this mystery is fully ex- 
plained 

An interesting chapter in the history of higher 
education relates to the breakmg-up of the old 
Victoria University, the federal university seated 
at Manchester In this important development, 
Haldane took an active part. Birmingham, under 
the influence of Joseph Chamberlain, had estabhshed 
the first civic university in 1900. Soon afterwards, 
Liverpool petitioned for a separate university 

Manchester somewhat half-heartedly supported 
the prayer of Liverpool, but Leeds strongly opposed 
it, and was backed by a number of persons who were 
eminent in the field of higher education in those 
days . ’ ’ The hearing of the petition by a Committee 
of the Privy Council lasted three days Haldane 
was precluded from acting as counsel for Liverpool, 
as he had been appointed a member of the Privy 
Council a short time before the hearing ; but he was 
able to plead the cause as a witness. His argu- 
ments for civic and educational personality were 
accepted The Committee recommended the grant 
of university charters to Liverpool and Manchester, 
and the grant of a charter to the University of 
Leeds followed a year later. Haldane remarks 
with truth : ‘‘It has always seemed to me that the 
decision of the Government as advised by the Privy 
Council in 1903 was a step of the first import- 
ance in the history of higher education.” But, as 
he says, httle notice was taken of the matter at the 
time by the public or by writers about English 
education. 

The decision gave a deathblow to the federal idea 
in higher education in its apphcation to our great 
cities and started the growth to full university stature 
of institutions such as the Universities of Shefileld 
(chartered in 1905), Bristol (1909), of which 
Haldane was the first Chancellor, and Beading 
(1926). Several university colleges are in the later 
stages of adolescence, including those at Nottmg- 
No. 3103, VoL. 123] 


[April 20, 1929 

ham, Exeter, Hull, Southampton. No one would 
now be found to question the wisdom of the pohcy 
advocated by Haldane in this matter. 

Haldane’s work in the promotion of science and 
technology at South Kensington is well known. 
The entry in the index under the author’s name 
states summarily — “Pounds the Imperial College 
of Science and Technology ” King Edward VII. 
inspired this great development m a spirit of filial 
piety, and Haldane was brought into close personal 
touch with his Sovereign. Haldane’s original 
scheme of a ‘ London Charlottenburg ’ suffered a 
sea-change. No doubt he was offered a surfeit 
of ‘ expert ’ advice. Curiously, Haldane’s investi- 
gations in Germany had impressed him un- 
favourably with the separation existing there 
between the universities and the technical colleges, 
and he tells us he decided to press for the apph- 
cation of a different principle in London. “ The 
new college was to be fashioned so as to be 
brought as quickly as possible into a re -constituted 
University of London.” There must be some 
lapse of memory here, for, in the letter which 
Lord Bosebery as Chancellor of the University 
of London addressed to the London County 
Council in 1903 to explain the Charlottenburg 
scheme — the letter, we may safely presume, was 
drafted by Haldane — there was no reference to 
the question of re-constitutmg the University and 
this issue did not arise until some years later. 
Lord Bosebery, indeed, expressed the hope that 
it might be possible to follow up the Charlotten- 
burg scheme “ by talang further steps towards 
developing the Umversity in such a fashion as 
to make it worthy to be the University of the 
metropohs of the Empire ” — but the reference 
here is obviously to other educational rather 
than to constitutional developments. 

Exasperating delays occurred and an unhappy 
controversy arose as to the relations of the Imperial 
College with the University, a controversy which 
has not yet been brought to a final conclusion It 
led directly to the appointment of the abortive 
Boyal Commission on University Education in 
London over which Haldane presided. The auto- 
biography does not indicate that Haldane derived 
much satisfaction from his attempt to re-constitute 
the University for a second time He is singularly 
reticent on the whole subject. Nevertheless, he 
hved long enough to see the last stages of a re-con- 
stitution of the University which, the friends of the 
University hope, will remove some of the defects of 
the earlier compromise ; and he must have watched 
with pleasure the recent purchase of the Blooms- 
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bury site by the University, aided by the 
Rockefeller Foundation, a site he had inefiectively 
recommended so long ago as 1912 for the great 
Imperial university he wished to see established m 
London. 

Was science able to offer any return for all this 
effort and goodwill ^ We learn with pleasure from 
the autobiography that Haldane benefited from a 
great discovery in a umversity laboratory. He was 
a sufferer from diabetes and was treated in the first 
attack by a rigid diet, “the only palliative known 
in those pre-insulin days ” Banting’s discovery 
came at a happy moment, for Haldane would not 
have been able to count on good health without the 
discovery of insulin. He arranged to have an m- 
jection m his arm every morning, and this served 
admirably, he tells us, taking the place of the pan- 
creatic secretion of the ‘ Islands of Langerhans ’ 
Thus was prolonged a life which had rendered great 
services to the cause of science and had sounded the 
full gamut of human thought, emotion, and — may 
we not add, notwithstanding autobiographical dif- 
fidence — success, achievement 

T Ll H 

A Neglected Genius 

The Collected Scientific Papers of John James Water ‘ 
ston Edited, with a Biography, by Dr J S. 
Haldane Pp. Ixviii + 709 + 5 plates (Edin- 
burgh and London Oliver and Boyd, 1928 ) 
25s. net. 

I N 1892 the late Lord Rayleigh rescued from ob- 
hvion in the archives of the Royal Society a 
remarkable paper by John James Waterston which 
had been written in 1845 but had failed to obtam 
the approval of the Society, and had, therefore, not 
been prmted in the Proceedings So completely has 

his work been ignored that it will probably come as 
a surprise to the majority that his writings (published 
and hitherto unpublished), which have been col- 
lected and published by Dr. J. S Haldan^^*, extend to 
more than seven hundred pages. 

Lord Rayleigh did ample justice to the 1845 
paper on the physics of media that consist of per- 
fectly elastic molecules m a state of motion Con- 
cerning it he wrote . “ What strikes one most is the 
marvellous courage with which he attacked ques- 
tions, some of which even now present serious diffi- 
culties Waterston was the first to introduce 
into the theory the conception that heat and tem- 
perature are to be measured by wm. . . . In the 
second section the great feature is the statement that 
in mixed media the mean square molecular velocity 
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IS inversely proportional to the specific weight of 
the molecules The proof which Waterston gave is 
doubtless not satisfactory, but the same may be 
said of that advanced by Maxwell fifteen years 
later ” Boyle’s law, Charles’s law, Avogadro’s law, 
and Graham’s law of diffusion were all placed on a 
dynamical footing in this paper. The causes which 
contributed to it being denied publication in 1845 
are difficult to find At the present time it suffers 
from having been superseded in style and argument 
by the work of successors When written, it appar- 
ently suffered from being in advance of its time. 
Joule’s work on the dynamical nature of heat had 
been in part published, but the theory of conserva- 
tion of energy was not authoritatively accepted until 
about six years later Even so late as 1848, Thom- 
son (Lord Kelvin) wrote : “ The conversion of heat 
(or caloric) into mechanical effect is probably im- 
possible, certainly undiscovered. In actual engines 
for obtaming mechanical effect through the agency 
of heat, we must consequently look for the source of 
power, not on any absorption and conversion, but 
merely m a transmission of heat ” 

Who was the man whose scientific insight drew 
from Lord Rayleigh such high praise ^ In answer, 
Dr Haldane prefaces his collection by a short bio- 
graphy His grandfather was founder of an im- 
portant (still existing) firm of manufacturers of seal- 
mg-wax and other stationery , his grandmother 
was a niece of Robert Sandeman, a well-known re- 
ligious leader and founder of the body known as 
Sandemanians — to which Michael Faraday and his 
blacksmith father belonged — and sister of George 
Sandeman, who was founder of the well-known firm 
of port wine merchants. 

Waterston himself went from school to the Uni- 
versity of Edmburgh and studied mathematics and 
physics under Sir John Leslie, and was medallist of 
his year in Leslie’s class. He also attended lectures 
on anatomy and surgery — ^probably drawn to these 
subjects by his father’s and his own interest m 
phrenology. His first published paper was written 
m his student days when he was nineteen years of 
age [Phil Mag ,1831) It was an attempt to ex- 
plain gravitation on dynamical principles. It is 
mteresting, because in it there is the germ of the 
ideas which he developed afterwards in his more 
important paper. No further publication occurred 
until 1843, when an anonymous volume appeared 
entitled “ Thoughts on Mental Functions ” Here 
he sought to study metaphysics as a branch of the 
physiology of the nervous system Dr. Haldane 
remarks “ The book is a very acute essay, far 
ahead of its time . . The idea which guided him 
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was that human behaviour can only express itself 
in material changes which must, in so far as they 
are intelligible, be dependent on previous material 
changes ’’ 

In the interim Waterston had become a pupil of 
James Walker, F R S , a leading civil engineer and 
president of the Institution of Civil Engineers, and 
was employed in connexion with the rapidly develop- 
ing railway system of England He contributed to 
the Institution a paper on a graphical method of 
estimating the earthwork in embankments and 
cuttings. He felt, however, that his heart was m 
pure science and he obtained a post in the Hydro- 
grapher’s Department of the Admiralty under Cap- 
tain (afterwards Admiral) Beaufort, who encouraged 
his scientific ambitions, and later obtained for him 
the post of naval instructor at Bombay to the East 
India Company Cadets He held the post, except 
for a brief period, until 1857, when he returned 
to Edinburgh, where after some changes he ulti- 
mately settled down and remained until his death 
in 1883. 

Various papers were submitted by Waterston to 
different societies and not all of them were accepted , 
this seems to have embittered him. His brother 
wrote of him : “He showed a restlessness and dis- 
like at the mention of scientific men, except Fara- 
day, and he used very strong language in respect to 
some who bulk largely in public estimation ’’ Dr 
Haldane surmises that his real antagonism did not 
arise from the non-publication of his papers, but that 
he was critical of the leadmg physicists of his time, 
especially in regard to their thermodynamic reason- 
ing. The chief support brought forward for this 
surmise is the mention in his will of an unpublished 
manuscript , but as this manuscript was never 
found, it is rather idle to speculate as to what the 
subject matter of it might have been The re- 
viewer finds it very difficult to follow Dr Haldane’s 
argument in the pages he devotes to this question 
Quite certainly there is nothing in Waterston’s pub- 
lished writings to justify attributmg to him the 
views which his biographer puts forward. 

It IS unnecessary to dwell on this aspect of Water- 
ston’s life He succeeded in getting papers pub- 
lished after his return, and there are many mterest- 
ing questions dealt with by him. In 1858 (PM. 
Mag,) he describes experiments on capillarity The 
argument he kept in view is that if the capillarity of 
a liquid is the exhibition of part of the cohesive 
force of the superficial stratum of molecules, numeri- 
cal relations with the latent heat of its vapour ought 
to be demonstrable. The paper needs to be trans- 
lated into modern language, but it is sound in idea. 
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It may be recalled that Dupre later (1886) devel- 
oped a similar question, and in recent years E T. 
Whittaker has displayed the close parallelism that 
exists between surface energy and the internal latent 
heat of evaporation. Waterston made a large number 
of experiments to bring out the connexion, and he 
deduced, for example, 1 45 x 10® as the number of 
layers of molecules in one inch in the case of liquid 
alcohol 

Again, Waterston describes a number of experi- 
ments on the transition (that is, critical) point of 
liquids in sealed tubes after the manner of Cagniard 
de la Tour The tubes were filled to different 
amounts with the same liquid, and he found the 
densities of the liquid and vapour when the liquid 
state terminates He found that the cup shape of 
the upper surface of the liquid, caused by its capil- 
larity, ceased at a temperature considerably under 
the point of transition and while the densities of 
liquid and vapour were very different These ob- 
servations suggest Prof Callendar’s recent experi- 
ments on steam {Proc Roy Soc , Sept. 1928), where 
about SIX degrees’ interval is found between the 
two temperatures — ^the meniscus disappearing when 
the density of the vapour is only 0 6 of that of the 
liquid Waterston further claims to have observed 
that between these temperatures the surface became 
of ‘ a sugar-loaf aspect,’ that is, convex upwards 
He argues from the data that the rate at which the 
latent heat dimmishes with rise in temperature 
must augment with the temperature, otherwise the 
critical point would be much higher than it is. He 
observes that Begnault’s curve for the latent heat 
of steam is discontmuous at 100° C , this is now a 
well-recognised fact 

Waterston put forward views on chemistry of 
which Prof McLeod has said that they “ shadow 
forth many of the ideas of modern chemistry which 
have been adopted since 1845 ” 

Altogether, from the historical pouit of view, it is 
a good thing that Dr. Haldane has done m editing 
these papers Crude they may seem to-day m 
many respects , but “ nothing awakes on its hun- 
dredth year without both looking (and feeling) 
queer ” , and it is almost a century since Water- 
ston’s first paper appeared What he did, he 
achieved by very simple means, and modern pro- 
gress has demonstrated that often elaborate means 
are essential so that his work was really pioneer 
work We may sum up by again quoting Lord 
Hayleigh : “ To say that he was not always suc- 
cessful IS only to deny his claim [not made by him- 
self] to rank among the very foremost theorists of 
all ages ” 
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A Biologist as Ethnologist. 

L'lndustrie des piches an Cameroun Par Dr 
Theodore Monod. (Commissariat de la Eepub- 
lique Pran^aise au Cameroun, Mission Monod 
(1925-1926) : Premiere partie, Generahtes ) Pp 
509+25 planches (Pans Societe d’fiditions 
Geographiques, Maritimes et Coloniales, 1928 ) 
90 francs. 

E ENAISSANCE of interest and pride m their 
colonial possessions are outstanding and 
most satisfactory features among the French of 
to-day. Prior to the War few Frenchmen went 
abroad, apart from Algeria, as colonists and 
planters, and, with some brilliant exceptions, the 
officials sent overseas were men of inferior quality, 
of whom their political party or their departmental 
chiefs were anxious to be quit Their salaries were 
often mere pittances, and their numbers, judged 
by the British standard, out of all proportion to 
real requirements ; the sum total of their salaries 
was frequently excessive as compared with the 
revenue of their particular colony and a distmct 
impediment to development and progress Bureau- 
cracy strangled enterprise even among their own 
countrymen, and French colonial administration 
was a synonym for mefficiency and red-tape 
To-day much of this is changed. A superior 
class of official is in evidence , better-class families 
in France no longer frown upon a colonial life as 
a career for their more adventurous sons. The 
Colonial Administration at headquarters is corre- 
spondingly enhghtened and has had the wisdom 
to obtam the co-operation of the scientific staff 
of the National Museum of Natural History m 
their efforts to develop colonial resources. The 
outcome has been the establishment of the Labora- 
toire des P6ches et Productions Colomales, under 
the able direction of Prof A Gruvel, nothmg 
quite comparable with this very useful mstitu- 
tion exists in Britain, though by one means or 
another the needs of the British colonies m this 
respect do get fairly well met through the willing 
co-operation of various scientific and techmcal 
institutions. 

So far as British West African colomes are con- 
cerned, no work has been published comparable with 
the fine monograph by Dr Theodore Monod upon 
the fishmg industry of the Cameroons, of which 
the first volume has recently appeared. A bulky 
tome, it gives in great detail a vast mass of informa- 
tion, technical, ethnological, and linguistic, touching 
the existing fisheries of the various hydrographic 
regions into which the territory is divided — ^the 
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coastal, the riverine, and the lacustrme. The 
present volume deals mainly with the technical 
and economic aspects , the next will contain the 
systematic reports of specialists upon the scientific 
collections made during the various tours The 
mvestigation carried out by M Monod, the delegate 
of the Colomal Fishery Laboratory, lasted rather 
less than one year , the results reflect the greatest 
credit on his energy ; their presentation is on the 
whole admirable, but suffers, alas ' from the absence 
of any index or detailed table of contents. Com- 
parative references m consequence are made with 
difficulty, and the trouble is accentuated by lack 
of sufficient correlation between the text and the 
numerous illustrative line figures, charts, and 
diagrams 

The facts recorded are probably of even greater 
value and mterest to the ethnologist than to the 
fishery expert, and the lack of iudex is a serious 
handicap when comparing the methods and ap- 
pliances of the various tribes The extraordinary 
variety of the fishing devices in daily use and the 
complexity of several reveal the intellect of certain 
tribes as much more versatile and adaptative than 
IS generally credited The ingenuity shown is 
often surprising , perhaps even more remarkable 
IS the parallelism between many of the more 
specialised of these methods with those in India 
It IS needless to particularise Practically every 
device from the simplest to the most complex 
employed on the rivers and lakes of this part of 
Africa has its counterpart under similar conditions 
in India. M Monod appears not to appreciate 
this , he envisages the local evolution of such a 
compheated engine as the great balanced dip-net 
(zemi) worked from large canoes by the Kotokos, 
from the triangular hand-net used for dippmg out 
prawns and small fish, a conclusion which does not 
take account of the presence of the counterparts 
of this zemi on the Ganges. Complex devices are 
seldom evolved separately ; through cultural con- 
tact they are passed from people to people, and 
the facts recorded in this volume support the view 
of the close relationship of certam of the pre-Aryan 
peoples of India with the Hamites of Arabia and 
Africa, through whom part of the common material 
culture has filtered to the Bantus and to a slight 
extent even to the Sudanese negroes. 

Such ethmc problems are, however, of academic 
interest , another aspect of local ethnography has 
extreme practical importance, and ethnography 
IS inextricably mixed up m the fishery problems 
of the Cameroons. Certam tribes have neither 
aptitude nor inclination to utilise the fishery 

Ql 



598 


NATURE 


resources of their tribal territories , others are 
extremely skilful and resourceful in fishing and 
make the most of their opportunities But pre- 
judice and tribal ties restrict their operations to 
a definite area, and many stretches of fecund waters 
are neglected for want of a population interested 
and adept in fishing Natural indolence is another 
factor in limiting fishing in many localities to a 
minimum ; there, the people fish only when they feel 
inclined for a change of occupation No real or 
professional fishing exists among such people, whose 
attitude IS typified by the remark of a Duala — 
“ This fish- work live for kill man, Massa ” 

The author’s conclusions do not encourage the 
hope of the successful establishment of any extensive 
fishing enterprise undertaken by Europeans, except 
perhaps m deep-water trawling, about which data 
are too inadequate to permit of a definite verdict 
Here, by the way, M Monod has been misinformed 
in regard to trawling off the Sierra Leone coast 
(footnote onp 33), inl912a steam trawler worked 
very successfully off this coast, but the enterprise 
ended in failure through mismanagement and 
boycott by the market people 
The present methods of the indigenous popula- 
tion are usually well adapted to local conditions, 
and it is rather initiative and application that 
require to be fostered than the introduction of new 
appHances. Where improvement is most desirable 
is in the curing of the product As is usual in 
West Africa, the ordinary cure is a combination 
of desiccation by artificial and intense heat with 
concurrent smoking. Little was done to investi- 
gate the lines on which improvement may be 
effected ; M Monod is a biologist who worked 
single-handed on an inquiry of extremely wide 
scope, and it is obvious that this industrial phase 
of the subject should be taken in hand by one who, 
besides possessing intimate acquaintance with 
curing methods, has had a scientific education as 
a bio-chemist. James Hobi^bll. 


Detection of Poisons. 

Laboratory Manual for the Detection of Poisons and 
Powerful Drugs By Prof Dr Wilhelm Auten- 
rieth Authorised translation by Prof Wilham 
H Warren Sixth American edition from the 
fifth German edition, completely revised with 
extensive Additions. Pp. xxvi -i- 698. (London 
J and A Churchill, 1928.) 30s net 

T oxicology is admittedly one of the most 
difficult subjects to handle adequately The 
student is faced with three serious obstacles . 
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toxicology requires a considerable period of un- 
interrupted study, a period which he can seldom 
afford , the necessary laboratory facilities are not 
easily found , and finally, after mastering the 
prmciples of his art, he is rarely fortunate enough 
to come across sufficient opportunities of practising 
them. In the East, of course, where from time 
immemorial the professional poisoner has been 
rivalled by the gifted amateur, there is no lack of 
scope for the toxicologist, both in his chemical and 
also in his forensic capacity 

Autenneth’s well-known manual, now appearing 
in English as the sixth American edition, suffers 
somewhat from the failure of the translator to 
bring it completely up-to-date The author gives 
general methods of handling cases, wisely stressing 
the impossibility of conducting a toxicological 
examination on any fixed plan, and rightly indi- 
catmg that all details connected with the case, 
such as the medical history — especially a list of all 
drugs administered — and the results of the post- 
mortem examination, should be given full con- 
sideration The method of examination to be 
adopted depends in many cases upon the toxi- 
cologist’s experience 

The reviewer believes that the book would have 
been rendered still more useful by including a really 
comprehensive summary of recent work published 
in the technical press, with fuller references to 
that done elsewhere than in Germany The 
following detailed criticism is offered in support of 
this belief Under the head of prussic acid poison- 
ing, no mention is made of the delayed form caused 
by eating cyanogenetic glucosides. The symptoms 
and post-mortem appearances are very puzzhng 
until the cause is recognised 

Poisomng due to the absorption of nitrobenzene 
from shoe polishes has been mistaken, clinically, 
for poisoning by prussic acid, and might be men- 
tioned under the appropriate head Death from 
drinking formahn may take place in less than three 
hours The reviewer saw one case where a man 
swallowed one ounce of so - called ‘ 40 per cent 
formahn ’ and died m about twenty minutes. The 
stomach resembled a tough fibrous mass the size 
of a cricket-ball. 

It is somewhat surprising that in a book revised 
by an American so little is mentioned about the 
toxic effects of methyl alcohol, and that only 
German references are given Under the head of 
picric acid, surely some of the information avail- 
able since the War on this substance and dinitro- 
phenol might have been incorporated 

The one-sided nature of the references is illus- 
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trated by the fact that the Crippen case is not even 
mentioned under the mydriatic alkaloids group, 
and the method described in the text of identifying 
cocaine by the potassium permanganate test is 
quite useless when really small quantities have to 
be identified Hankin’s modification of the test, 
published m 1911, is not mentioned, although it is 
extraordinarily delicate The reviewer has used 
it for years and cannot speak too highly of it The 
methods of detecting and estimating arsenic might 
be condensed with great advantage, and the section 
on the toxicology of lead would be more valuable 
if adequate references were given to the enormous 
literature of the subject Lead tetraethyl is not 
even mentioned , m fact, the section dealing with 
metalhc poisons is very unsatisfactory. 

The treatment is quite inadequate elsewhere, as 
illustrated by the section on boric acid as a food 
preservative, the only reference being to a dis- 
sertation pubhshed in Munich in 1883 as so much 
of the valuable work on this subject was done in 
America, it is quite extraordinary that, in an 
American translation, no mention is made of Dr 
Harvey W Wiley. In like manner the section 
on carbon monoxide poisoning might have been 
written twenty years ago Surely references might 
have been made to the large amount of recent work 

Another example is that of aconitine, the treat- 
ment of which IS not up-to-date, the well-known 
test for which, first described by the late Sir Thomas 
Stevenson, is ascribed to Fuhner in 1911 ' The 
comparison of frog heart tracings on a kymograph 
is not described. No mention is made of the 
identity of yohimbine and quebrachine, and the 
importance of detecting oxydimorphme in certain 
cases of suspected morphine poisomng is neglected 
The section on blood stains and the detection of 
human blood suffers from the same defects, and 
requires extensive re-writing. The amazing state- 
ment is made that “ if the blood stain is perfectly 
fresh, it may be recogmsed by observing blood cor- 
puscles with the microscope Human blood may 
be differentiated from animal blood by comparing 
blood corpuscles with those of animal blood as to 
size, only when the corpuscles are still intact ’’ 
Further on, however, the biological detection of 
human blood is dealt with, although in a most 
inadequate manner, no mention being made of 
Nuttall, or of Dale’s anaphylaxis method. 

The index is poor, and the apparatus described 
is in most cases archaic. The printmg is very good, 
but the bmdmg is not strong enough to withstand 
the amount of handling such a book would receive 
as a constant laboratory companion. K C B 
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Allen's Commercial Oiganic Analysis . a Treatise 
on the Properties, Modes of Analysis, and Proxim- 
ate Analytical Examination of the Various Organic 
Chemicals and Products Employed in the Aits, 
Manufactures, Medicine, etc Vol 6 Colori- 
metry, Dyes and Colouring Matters, the Synthetic 
Dyestuffs, and the Analysis of Colouring Matters 
By the Editors and the following Contributors . 
W A Gallup, Hans Edward Fierz-David, A W 
Joyce, and V E. Yarsley Fifth edition, revised 
and in part rewritten Editors Samuel S. 
Sadtler, Dr Elbert C Lathrop, C Ainsworth 
Mitchell Pp IX + 658 (London J and A 
Churchill, 1928 ) 306" net 
The seventh volume of this work is considerably 
different from the corresponding volume in the 
previous edition Such subjects as tannin, natural 
colouring matters, and inks, which were included with 
synthetic dyestuffs in the old edition, have already 
been dealt with in Vol 5 of the new edition The 
new book, therefore, is confined practically to an 
exhaustive study of the preparation, structure, and 
analysis of synthetic dyestuffs In addition, there 
IS, however, a small well-written section on colori- 
metry, which might with advantage have been 
considered in the same volume with other physico- 
chemical determmations 

The largest section of the work consists of an 
article on dyes and colouring matters, in which 
dyes are classified on chemical lines on the method 
of Schultz’s Farbstofftabellen ” and of the 
“ Colour Index ” Importance is placed on absorp- 
tion spectra as the quickest method of identifying 
a particular compound Synthetic dyestuffs, the 
next largest section, are concerned with the con- 
stitution of various dyes by their reduction pro- 
ducts The remaining chapters deal briefly with 
the analysis of colouring matter on the lines of 
A G Green’s “ Analysis of Dyestuffs,” which 
the authors use as the mam source of reference 
The editors have been careful to prevent much 
overlapping, especially in the closely connected 
second and third sections, and the work as a whole 
is well up to the standard of the previous edition. 
There is, however, a slight tendency for it to take 
the character of a book on special branches of 
orgamc chemistry for the specialists, rather than a 
book of commercial organic analysis of particular 
value to the analyst The general production of 
the present volume, both with regard to printing 
and paper, is excellent, and comparatively few 
misprints have been noticed J Reilly. 

Handbuch der biologischen A rbeitsmethoden Heraus- 
gegeben von Prof Dr. Emil Abderhalden, 
Lieferung 266. Abt 2 Physilcalische Metho- 
den, Teil 2, Heft 8 Die Methoden der Erdbeben- 
forschung. Von Friedrich Errulat. Pp 2151- 
2262 (Berhn und Wien * Urban und Schwar- 
zenberg, 1928 ) 6 gold marks. 

The fi.rst work m which the modes of investi- 
gating a great earthquake were described was 
Robert Mallet’s report in two large volumes on the 
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Neapolitan earthquake of 1857 (published m 1862) 
Since then, though methods of studying perceptible 
earthquakes have been given in various papers, 
there has been a great want of a more complete 
treatment of the subject, such as is attempted in 
this part of Abderhalden’s “ Handbuch ” About 
two -thirds of it is devoted to microseismic methods, 
to descriptions of the various instruments employed, 
and to the interpretation of seismograms Two 
useful diagrams (on pp 2156-57) illustrate the 
advantage of damping, one showing the similarity 
of the records of the same earthquake by two 
damped pendulums (Wiechart and Mainka), the 
other giving records of the same earthquake by 
undamped and damped pendulums. 

The next section, on the investigation of per- 
ceptible earthquakes, is slighter than the other 
The author quotes Sieberg’s list of questions, the 
Sieberg and Mercalli-Cancani scales of intensity, 
and the Sieberg scale of sound -intensity The 
questions seem too numerous for general use, the 
Sieberg scale of intensity contains too many tests 
for each degree, leading to the irregular construc- 
tion of isoseismal lines, while a scale of sound- 
intensity depends on a very variable instrument — 
the human ear — and can only be of service when 
the number of observations is very large In the 
remammg sections are described very briefly the 
investigation of submarine earthquakes, of the 
causes of earthquakes and related subjects (such as 
periodicity), of the geographical distribution of 
earthquakes, of microseismic motions, and of the 
methods of applied seismology If, in parts, the 
treatment is somewhat scanty, this is a defect that 
may easily be remedied in a later edition of a very 
useful work. C. D. 

Buried Treasures of Chinese Turkestan an Account 
of the Activities and Adventures of the second and 
third German Turf an Expeditions By Prof 
Albert von Le Coq. Translated by Anna Bar- 
well. Pp 180+52 plates (London: George 
Allen and Unwin, Ltd , 1928 ) 185 net 

Prof. A von le Coq gives a vivid account of two 
expeditions to Eastern Turkestan on an archaeo- 
logical mission from the Berlin Ethnological 
Museum. After giving a historical survey, the 
labours and excitements of the expeditions are 
narrated, and incidentally there are ethnographical 
observations and descriptions of archaeological 
remains At one place the expedition arrived too 
late to save some remarkable Sassanian-Hellemstic 
paintings, and cartloads of Manichaean manuscripts 
had been thrown into the river by peasants , as 
paintings of persons are an abomination to Moslems, 
they are usually destroyed whenever found 
Another library of priceless manuscripts had been 
destroyed m the course of time by water Though 
there were frequent disappointments, various sites 
offered a rich harvest of frescoes and other objects 
which can now be seen in Berlin 
The narrative is illustrated by beautiful photo- 
graphs of scenery, people, monasteries, rock- 
temples, and the like, and especially of Hellemstic 
statuary and wonderful frescoes. A reader desirmg 
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more detailed information than the somewhat 
slight amount supplied in this book is referred to 
the large number of publications which are men- 
tioned in an appendix 

The Great Chemists By Dr. Eric John Holmyard, 
(The Great Scientists Senes ) Pp, vi + 138 
(London Methuen and Co , Ltd , 1928 ) 
35 M. net. 

This interesting work is essentially a short history 
of chemistry, written in a very attractive and 
informative manner. Dr. Holmyard has shown 
great skill m weaving the story of the ' Divine Art ’ 
about the lives and works of outstanding alchym- 
ists, chymists, and chemists, as he follows his 
pleasant path down the ages from ancient times 
to the present day. Each of the ‘ great chemists ’ 
is chosen as typical of his period, and the names are 
Jabir, Razi and Ibn Sina, Boger Bacon, Paracelsus, 
Boyle, Stahl, Priestley, Lavoisier, Dalton, Avo- 
gadro, Davy, Liebig, Kekule, Pasteur, Arrhemus, 
Mendeleeff, and Kamsay Few readers are likely 
to cavil at this selection, which manifestly fulfils 
the author’s purpose of imparting a sense of 
historical continuity to his narrative It is interest- 
ing to notice in passing that the list includes five 
Enghshmen and one Scotsman As would be 
expected, other names are to be found in the text 
the index refers to more than thirty workers in 
the cause of chemistry, the most notable absentees 
which occur to us being the enigmatical Basil 
Valentine and that potential Lavoisier of the 
seventeenth century — John Mayow The authori- 
tative chapter on Jabir is to be particular^ com- 
mended J B 

Elements of Optics By Prof. Joseph Valasek. 
(General College Physics ) Pp. xiii + 215 (New 
York McGraw-Hill Book Co , Inc , London . 
McGraw-Hill Publishing Co , Ltd , 1928 ) 105 net 

This is an attractive httle book on ‘ light ’ which 
would form a good introduction to the subject for 
those who will not be concerned with technical appli- 
cations of geometrical optics The sign convention 
employed by the author would be very confusing m 
the treatment of any problems but those of thin 
lenses, and no attempt is made to discuss more com- 
plex optical systems on Gaussian lines, except for a 
short paragraph on thick lenses The discussion of 
aberrations is limited to brief notes on spherical 
aberration, chromatic aberration, and astigmatism 
m their geometrical aspects 
Apart from these deficiencies, the chapters on 
physical optics are well written, and the sections on 
colour, radiation, double refraction, and the like, - 
bring the older material into co-ordination with 
modern ideas. The mathematics used is confined 
to elementary algebra and trigonometry 
In a book on optics which discusses quanta and 
spectral series, etc., it is a httle surprising that some 
of the results of the electromagnetic theory should 
not be used to discuss such topics as reflection 
Material of this kind should replace the interesting 
but unnecessary account of ^ relativity.’ 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Spectrographic Chemical Analysis. 
Methods devised for the spectrographic analysis of 
mineral substances were described and results given 
by the late Prof. Sir W N. Hartley and myself in 
a senes of papers published m the period 1897-1901 
{Trans Chem. Soc , 71, 583 , 1897, and elsewhere) 
Those methods, however, do not appear to have been 
utilised by any other workers except one, the late 
M A de Gramont 

In the simplest method then described, a weighed 
quantity, up to half a gram, of the 
powdered mineral (the exact weight Wg 
depends on the type of spectro- 
graph and the type of mineral) was 
tightly rolled in one half of an ash- 
less filter paper and the roll burnt 
in an oxy-hydrogen or oxy-coal gas 
flame before the slit of a quartz 
spectrograph, a quartz lens being 
used to focus the image of the flame 
on the slit. The elements which 
may be detected by this method 
when present m small quantities 
are : All the alkalis, copper, silver, 
magnesium, calcium, strontium, 
barium, gallium, indium, thallium, 
lead, chromium, manganese, iron, 
cobalt, nickel, palladium, ruthenium, 
rhodium, phosphorus, bismuth, and 
indium Other elements which may 
be detected when larger quantities 
are present are • Gold, beryllium, 
zinc, cadmium, boron, aluminium, 
yttrium, tin, arsenic, antimony, sul- 
phur, selenium, tellurium, etc. 

The list, however, may be ex- 
tended by placing the poles of an 
arc lamp horizontally m the flame, 
a little higher than the point at 
which the roll of filter paper is 
being burnt, and adjusted so that 
the image of the arc is focused on 
the slit The delicacy of the test 
is greatly increased on striking the 
arc, and, in addition, elements such as titanium, 
molybdenum, and tungsten, etc , give lines instead 
of only a continuous spectrum. Experiments so far 
made indicate that this is a promising field for in- 
vestigation. 

The spectrograph used by me since 1913 is a 
Size 0 Hilger quartz spectrograph (purchased with a 
grant from the Hoyal Society Government Grant 
Fund) and it gives very satisfactory results The 
photographic plates generally used have been Ilford 
panchromatic coated on thin glass Plates 5 m. x 4 m., 
suitably placed in the holder, cover the region reqmred 
in most work, namely, from the red to beyond X2800, 
that is, when no arc is used. The filter papers recom- 
mended are MunktelFs Swedish, No 00, diameter 
12 5 cm. This spectrograph and method have been 
used, qualitatively and quantitatively, in the analysis 
of flue dusts containing gallium and in extracting 
gallium from flue dust. It is seldom necessary to take 
more than 0 1 gm , and smaller quantities usually 
suffice 


The method has also been applied to the analysis of 
vegetable and animal substances In examining vege- 
table material, the twig, straw, leaf, or other part is 
held by forceps and burnt in the flame without intro- 
ducing any impurity, even in the form of ashless filter 
paper By taking weighed quantities, usually 0 1- 
0 25 gm , the quantities of the mineral constituents 
can be compared, as, for example, m plants grown in 
different soils, etc , or in plants such as wheat at 
different stages of growth, or before and after watering 
with mineral salts. Many interesting results have 
been obtained m this way. 

As an example it has been established that 
rubidium is very widely distributed m soils and m the 
plants grown on them Further, the growing point of 
cereals is relatively richer in rubidium, as compared 
with potassium, than the other parts of the plant It 
IS possible that rubidium is more freely absorbed than 
potassium, as potassium seems to be more freely 

f^Cu Mn Ca 


Fia 1 — stem of wheat grown in soil to which lithium, potassium, and rubidium salts were 
added Top four spectra leaves , next four sheaths , next three gram, stem, and 
chaff of ear , last four straw sections The first of each set of four was the oldest 
and the others follow in ordei of age Cut when the ear was nearly half filled 

absorbed than sodium, but it seems more probable 
that potassium and rubidium pass up m the sap with 
equal freedom and that the potassium diffuses or 
transfuses more readily away from the growing point. 

Animal matter, or soft vegetable substances, may 
be examined by rolling 0 5 gm. in ashless filter paper, 
but it IS better in most cases to dry them in a steam 
oven and to take 0 05 gm of the powdered dry residue 
in a smaller piece of filter paper The various organs 
of an animal may easily be compared for mineral 
constituents in this way 

In some experiments a wheat straw with ear has 
been divided into eighteen parts : gram, leaves, 
sheaths, and sections of straw, and the eighteen spectra 
photographed on one plate so that comparison is 
easy and the record is permanent , the burning 
occupies twenty to twenty -five minutes. 

During the recent vacation, experiments were made 
with measured quantities of blood, and it was foimd 
that the best results for comparison were obtained by 
taking 0 1 c.c. on ashless filter paper. Samples of 


No. 3103, VoL. 123] 



602 


NATURE 


normal blood and two samples from anaemic joatients, 
kindly supplied by Dr G P Claridge of ISToiwich, were 
analysed and distinct differences were noted in the 
iron, calcium, magnesium, and potassium content 
Further, the rubidium line X4202 was present in the 
spectrum of the normal blood ; rubidium, in fact, is 
present in most parts of the body, and it is present in 
both human milk and cow’s milk 

It will be seen that there should be many applica- 
tions for methods of spectrographic analysis on the 
lines described above. The spectra contain few lines 


as compared with arc or spark spectra, and the lines 
are easily identified m practice. The methods are 
worthy of more attention than they have received and 
they should be especially useful, and possibly prove 
indispensable, to those interested in the detection and 
distribution of the metals essential to life, and even 
of phosphorus, m the parts of plants and animals 

Hugh Ramage 

Municipal Techmcal Institute, 

Norwich 

Evolution through Adaptation. 

Dk. Bather’s interesting survey of “ Evolution 
through Adaptation ” in Nature of Mar. 30 prompts 
a few supplementary suggestions. There is a tend- 
ency in writing upon this subject to think of ‘ a 
variation ’ appearing in the soma under some stimulus 
which, if maintained for a sufficient number of genera- 
tions, may produce in the germ a mutation in harmony 
with the variation in the soma. The concept of a 
mutation of the germ, arising in such a way as to har- 
monise with an alteration in the soma that has already 
appeared, is a concept which strains probabilities in 
many, though not necessarily in all, types of cases 
Dr. Bather’s illustration of an animal with defective 
pigment and sight skulking in dark corners, where 
alone it is likely to escape its enemies, is used by him 
to suggest selection of environment by orgamsm, but 
it IS also a reminder to come back to thought of the 
orgamsm as a whole. 

Experiment and observation have shown that con- 
siderable alterations in the balance of growth can be 
produced in a population through alteration in environ- 
mental influences Such influences operate in Nature 
generally ; we have clear evidences of secular varia- 
tions of climate through the geological periods, and 
we know that, in spreading, a form of life encounters 
modified conditions as its range extends itself. 

Observation and experiment further show that for 
various stocks there are ‘ fringing conditions ’ imder 
which the individual can indeed live, and even, it may 
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be, grow, but the race cannot reproduce itself, or can 
do so only very exceptionally. The sensitiveness of 
the reproductive process is a noteworthy fact 

If now we set these two points side by side, we may 
picture a ‘ marginal case ’ Let us suppose that the 
changed conditions of the environment have induced 
changes of growth, but that the germs remain as 
before. These germs are presumably like all living 
things in that no two are alike Some variations in 
them may be towards greater, and some towards lesser, 
viability m the altered environment. It will be from 
the former that the survivors will be 
bred We thus think of a process of 
selection operating on the germs, and 
operating so as to eliminate, very prob- 
ably, quite a large propoition of them. 
It IS a selection not of a germ that has 
mutated so as to produce a change m 
harmony with some change that has 
appeared m the soma, but a selection 
of a germ viable in an altered environ- 
ment The plea here is one which to 
some extent supplements Dr Bather’s 
suggestions, or, for that matter. Prof. 
Lloyd Morgan’s concept of organic 
selection, for it demands less in the 
matter of variation of the germ It 
looks upon variation of the environ- 
ment of a stock, whether because that 
stock spreads in space, or lasts through 
phases of climatic change, as in some 
sort the initial factor, and it suggests 
that the extra sensitiveness of the 
reproductive process, as compared with the other vital 
processes, is one of the main determinants of the 
viability of a stock in a fringing zone of distribution. 
It looks upon the germ as basic capital undergoing 
slow modification, less through the addition of par- 
ticular mutations corresponding to changes already in 
the soma than through the selection under marginal 
conditions of viable variants. 

These suggestions are in no way in opposition to 
Dr Bather’s, nor does the point of view here developed 
conflict with that of the advocates of organic selection. 
It merely attempts to supplement them by burrowing 
under the problem of the inheritance or non-inherit- 
ance of acquired characters. It leaves abundant room 
for the idea of evolution by germ-mutations and so on, 
and it suggests that growth changes may be essentially 
physiological responses, some of which may increase, 
others decrease, viability. It leads on to the sugges- 
tion that, as cumulative growth changes occur as 
responses to cumulative environmental change, and 
are themselves followed, at a long interval, by attune- 
ments of the germ which are attunements to environ- 
mental changes, the germ in the course of its evolution 
becomes more and more highly specialised the more 
and the more recent and the more rapid have been its 
attunements. Thus, if a new senes of environmental 
changes should afterwards supervene, such a Inghly 
speciahsed orgamsm would be less likely to be able to- 
respond than would a less specialised form, a form 
which had had a longish record of relative evolutionary 
passivity. H J. Fleube. 

Aberystwyth. 


Prof Fleube is careful to explain that his remarks 
are not in criticism of anything said by me ; yet they 
seem intended to evade the difficulty that I have f oimd 
in certain beliefs for which there does appear to be 
some evidence — the difficulty, namely, of understand- 
ing why and how a germinal mutant does appear some- 
times to accord with a previous modification of the 
soma Prof. Fleure says tins “is a concept which 



J I i 
Mr\.Rbr 

Fig 2 — Parts of body, dried at 100° C , 0 05 gra of each 1 (top), cartilage, epiglottis 
2, spleen , 3, kidney 4, lung , 5, abdominal muscle , 6, heart muscle , 7, brain 
8, liver 
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strains probabilities.” Many biologists of no less dis- 
tinction have regarded the concept as more than prob- 
able It IS by no means clear that such examples of 
the transmission of impressed characters as Prof. 
Przibram brought to our notice the other day fall 
within this concept . they seem to be instances of 
reversible modification Among facts that do sup- 
port the concept are those genetic analyses of popu- 
lations adapted to a special environment which have 
shown that the adaptive characters of some individuals 
are due to somatic modifications, while those of others 
are inherent in the germ Cuenot (“ L’ Adaptation,” 
1925) cites in illustration Centaurea jacea, forma 
huomhs, in the Swedish salt-marshes , Gregor and 
Sansome [Jour, Genetics, 18, p 349, 1927) have 
traced a similar mixture of mutants and modifications 
in wild grasses The bearing of these observations on 
adaptive evolution was discussed in my presidential 
address to the Geological Society (1928). 

In the explanation of adaptation now put forward 
by Prof Fleure it is not easy to detect anything more 
than the old Darwinian idea of indefinite continuous 
variation and selection of such forms as can live m the 
changed environment Let the environment change 
ever so greatly, some of the germs will be able to per- 
sist , and so the line alters from species to species, and 
from genus to genus (or grade to grade), without any 
actual change in the germ The original germ has 
in it the potentiality of all this development If this 
IS what Prof Fleure means, surely he is basing his 
conclusions on a view long since discarded. It is 
generally agreed now that there are limits to fluctua- 
tion, just as there are to individual modification 

A palaeontologist can produce no evidence for or 
against such a view , he is bound to consider the evid- 
ence of workers m other fields, and this, at present, 
indicates that change (mutation) does affect the germ, 
and that successive mutants, by however little they 
are distinguished, are actually discontinuous Evolu- 
tion is by quanta Accepting this, the palaeontologist 
applies it to the phenomena with which he is familiar, 
and his analysis, if earned far enough, will lead him 
to those questions to which my Royal Institution dis- 
course attempted to suggest an answer When Prof. 
Fleure writes of “attunements of the germ ... to en- 
vironmental changes,” he merely states in metaphor- 
ical language a fact which — if it be a fact — demands an 
intelligible mechanism. F. A. Bather 


Spiral Markings on Carborundum Crystals. 

The phenomenon described by Prof A. W. C. 
Menzies and Mr. C A Sloat m Nature for Mar 9, 
p 348, can, I think, be explained from some results 
I obtained in 1925 in connexion with the banded 
crystallisation of sulphur films. 

The inside of a test-tube was covered with a film of 
molten sulphur by vigorously boiling some of the 
substance inside. The test-tube was then hghtly 
plugged with cottonwool and allowed to stand upright. 
After the draining film had cooled almost to room- 
temperature in a few minutes, centres of crystal- 
lisation appeared at various points, and rings could 
be seen growing m succession outwards from the 
central points. The accompanying enlarged photo- 
graph (Fig. 1) of the test-tube shows the result. 

I found that good rings were obtained m hard glass 
test-tubes, or soft glass which had been cleaned with 
concentrated sulphuric acid, but that only poorly 
developed rings could be got in ordinary soft glass 
test-tubes, particularly if alkali was present. 

I also found that by counting the number of rings 
from a centre and measuring the distance also from 
the same centre occupied by these rings and then 
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plotting the logarithm of the number against the 
logarithm of the distance, an excellent straight line 
was obtained in every case. In one experiment I 
counted 89 rings or parts of rings in one direction 
from the centre 

The general equation for these straight lines is 
log N = a log ? + log K 

where N = number of bands, r = distance, log K is the 
intercept on the axis of log N, and a is the slope of the 
line to the axis of log r This gives 

N = Kr<^ 

as the law of formation of the rings. 

The explanation of the formation of the rings I had 
arrived at and considered satisfactory was that the 
first small crystal formation at the centre caused 
evolution of latent heat which consequently rendered 



FlS 1 


the surroimding sulphur more mobile and diminished 
its surface tension This mobile ring of liquid sulphur 
was then drawn outwards away from the centre to 
form a circular ridge, which, however, very quickly 
crystallised with liberation of more latent heat and 
formation of another mobile ring, and so on. That 
the sulphur is drawn away from the centre by surface 
tension is clear from the photograph, because the 
centre is a depression, not an elevation. Also the 
fllow can actually be witnessed by means of a lens 
during crystallisation 

It seems that the sulphur has to be in the labile 
state for these rings to form. If it is in the metastable 
state, then only large crystals grow slowly in the film. 
Some of these can be seen as irregular patches m the 
photograph. 

I have measured the rings in the photomicrograph 
reproduced in Messrs. Menzies and Sloat’ s communica- 
tion (loc cit ), both m the direction west of the centre 
and m that n h w. of the centre, and find that 
the logarithm of number against logarithm of distance 
give beautifully straight lines In the case of the 
latter direction (n.n.w ) a is very nearly unity and K 
0 417 mm.~®. 

I would therefore suggest that the spiral formation 
observed by them has been produced in a similar 
manner to the sulphur rings described above Further- 
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more, there appears to be no particular sigmficance 
in the spiral nature of the markings. It may 
be noted that Hedges and Henley {J G.S , October, 
p. 2725 ; 1928), in connexion with their work on 
Liesegang rings, describe spiral formations as anom^ 
alies due to accidental external conditions. 

William Hughes. 

King Edward School, 

Southampton 

A Principle of Duality and the Causal Law. 

The possibility of a causal space-time description 
of experience has recently been often denied, and 
emphasis has been laid upon the purely statistical 
validity of quantum-theoretical relations This 
demal of a possible causal space -time description has 
aroused suspicions and diffidence in regard to the 
newer physics. The purpose of this note is to show 
that there is no need for the above denial and that 
we have not only one possibility of a causal space- 
time description of experience, but actually two of 
them. This superabundance of possibilities of de- 
scription is the very reason, as we shall see presently, 
why some relations can have only statistical validity. 

It is well known that light can be described either as a 
propagation of spherical electromagnetic waves or as the 
linear translation pf corpuscles of energy and momen- 
tum (light-quanta) , that electrons appear sometimes 
as point-charges and at other times as matter-waves ; 
that the atom itself can be pictured, in the case of 
hydrogen, either as a planetary system of attracting 
particles (Bohr’s theory) or as a system of stationary 
waves (De Broglie, Schrodinger) Furthermore, it is 
easy to show, as will be done more fully elsewhere, 
that the process of emission of light can be described 
either as the sudden spontaneous ejection of a light 
corpuscle, a finite time {V erweilzeit) after the excita- 
tion, or as the continuous radiation of a set of spherical 
damped waves beginning at the very moment of 
excitation, the inverse of the damping coefficient of 
which is equal to the extmetion-time {Ahklingzeit) ; 
that absorption can be interpreted either as the sudden 
jump of the molecule from one stationary state to 
another owing to the impact of a light quantum, or 
as a classical damped resonance of the molecule with 
the on-commg wave , that optical resonance appears 
either as sudden absorption with subsequent sudden 
emission after a time determined by a coefficient of 
‘ spontaneous ’ transition or as continuous scattering 
(dispersion), in which the secondary radiation is 
coherent with the primary (Wood’s experiment 
showing regular reflection of mercury vapour for 
X2537) Moreover, Schrodinger {Ann. d Phys , 82, 
257 ; 1927) has shown that the Compton effect can 
be described from the point of view of waves as well 
as of corpuscles, and Heisenberg {Zs. f Physik, 40, 
601 , 1926) has made clear that both points of view 
are eqmvalent m explaining the phenomena of 
fluctuation. Photo-effect and electron-collisions can 
also be described equally well from either viewpoint 

All of the examples given above show clearly that 
there are many physical phenomena which can be 
described in two ways, using either one of two essenti- 
ally different systems of concepts and definitions. 
The two systems by no means complement each 
other ; they exclude each other. Every attempt to 
superpose the two descriptions in order to reach a 
unified one leads necessarily to breaks in the laws of 
conservation of energy and momentum, as has been 
shown by the many unsuccessful attempts to describe 
light as energy-momentum centres moving along the 
Poyntmg’s vector of a wave-field (virtual or proba- 
bility waves). 
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Now it IS easily seen that a space-time description 
IS readily possible using either one of the two systems 
of concepts and definitions (waves or corpuscles) so 
long as we keep inside of one of them, and that m 
this case there is possibility of predicting the future 
of a physical aggregate, which is limited only m the 
case of a corpuscular description by the principle of 
mdetermmation of Heisenberg and Bohr The classi- 
cal claim of causality can be maintained in each 
system In the corpuscular system we must realise 
that it is impossible to determine all ot the initial 
conditions of a physical aggregate beyond a certain 
degree of accuracy This limitation is unnecessary 
in a wave-description, since the principle of indeter- 
mination is superfluous in this case. The classical 
claim of causality is met here without restriction 

The causal space-time description of the whole of 
physics remains for the present only a programme, 
in spite of the dual possibility, owing to the fact that 
certain phenomena, like interference, can be de- 
scribed satisfactorily as yet from only one point of view. 
In an all-embracmg quantum theory, therefore, it is 
necessary at present to make use of both systems of 
concepts at the same time and to jump from one to 
the other according to the exigencies of the case. 
At the instant of the jump, every possibility of a 
space-time description disappears, and the magni- 
tudes calculated m one system can have only statisti- 
cal validity in the other This is the deeper reason 
for the purely statistical validity of some relations of 
quantum mechanics 

The breaks m the space-time description of experi- 
ence are only a sign of the times, and we may hope m 
the near future to be enabled to make a causal 
description of physics in space and time, using a 
single set of concepts and definitions 

E. Gaviola. 

Department of Terrestrial Magnetism, 

Carnegie Institution of Washington, 

Feb. 11 


Diffraction of X-rays by Two-dimensional 
Crystal Lattice. 

Iisr usual experiments with diffraction of X-rays by 
crystals, an effect of space -lattice is always observed 
owing to the penetration of the rays into the depth of 
the crystal. The thin layers, however, in which one 



Fro 1 


could expect the appearance of diffraction by the two- 
dimensional lattice, scatter the rays too little, and 
therefore the experiment becomes impossible. The 
matter is different in a crystal cleft into very thin 
layers in such a manner that the orientation of 
separate layers is not destroyed. This may be well 



NATURE 


605 


April 20, 1929] 

done in mica simply by heating it to red heat and 
then cooling , but not so well by carefully crushing 
plates of other crystals When a thin beam of X-rays 
passes through such a plate, the effect of two-dimen- 
sional lattices will be added, whereas the space effect 
will be destroyed by the incoherence of waves produced 
by scattering from incorrectly spaced layers 

On the photograph (Fig 1 ) obtained by this method 
with Cu-radiation from mica, is seen a system of 
spectra corresponding to a series of two-dimensional 
lattices making different angles with each other. 

From the measurement of these spectra the distri- 
bution of molecules m the layers of mica may be 
determined. All the spectra obtained may be ex- 
plained by assuming that the molecules are distributed 
in the summits of equilateral triangles the sides of 
which are equal to 5-2 A 

The phenomenon is quite analogous to the diffrac- 
tion of cathode rays from mica obtained by Eakuchi 
{Japanese Journal of Physics, Nol v Xo 2). 

Somewhat more diffused photographs by the same 
method are obtained from gypsum and Iceland spar 
A photograph taken of a crystal before cleavage 
gives the usual Laue figure 

Owing to the facility of interpretation of the spectra 
of a two-dimensional lattice, this method may be of 
service in the study of crystal structure 

W Linnik 

Leningrad Optical Institute. 


High Frequency Discharge in Gases. 

Foe some time past we have been studying the 
problem of high frequency discharge through air and 
other gases. In the course of our investigation we 
found that whether the electrodes are of external 
metal sleeves or are of internally sealed aluminium 
wires, steady striations always appear in the tube 
under suitable experimental conditions Recently 



FIG 1 

Heidemann {Ann •d. Physik, 85, Nr. 6 , 1928) and 
Dr S P. McCallum and Mr W. T. Perry (Natuee, 
Jan 12, 1929) have observed striated discharges in 
hydrogen and argon with external electrodes The 
general nature of the striated discharges appears to be 
the same in all gases. Over and above what they 
have noted we have been able to observe certain new 
characteristic features of the discharges 

(1) There is a striking difference in the nature of 
striations with internal and external electrodes. 
Whereas with external electrodes the striations are 
generally of the nature of ‘ double-layers ’ (Heidemann 
and McCallum and Periy ), with the internal electrodes 
they have always a comb-like appearance excepting at 
very low pressures. 

(2) As the pressure is lowered the thickness of the 
stri8Q increases At a still lower pressure the glow 
extends beyond the electrodes and striations can be 
observed m this region also (Fig. 1a) 
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(3) The same glow discharge can be obtained with 
only one external electrode- In this case the dis- 
charge IS always of the form of two convergent beams 
with their apexes away from the electrode (Fig. 1b). 
The beams after converging, however, again begin to 
diverge from the apexes. It will be noticed that there 
are two very prominent dark spaces m the region 
beyond the electrode Beginning from this the dis- 
charge generally passes into a uniform glow But, 
with suitable pressure and power regulation the glow 
can be made to break up into striations (Fig Ic) It 
will be seen from the photographs that these striations 
become more prominent as the distance from the 
electrode increases 

Bhabesh Chandea Mukheejee. 
Atul Keishna Chattbeji 
Wireless Laboratory, 

University College of Science, 

Calcutta, Feb 21. 


Magnetic Behaviour of Organic Crystals. 

The interesting observations of Sir William Bragg 
on the deportment of crystals of naphthalene in a 
magnetic field (Natuee, Supplement, May 7, 1927) 
have been followed up quantitatively m this laboratory, 
and some very significant results have been obtained. 
It IS found that the diamagnetic amsotropy of naph- 
thalene is extremely pronounced, the susceptibilities 
along the three magnetic axes of the crystal being 
approximately in the ratios 16 • 7 . 4, That such a 
high degree of amsotropy is to be expected m aromatic 
compounds is indicated by the data for magnetic bi- 
refringence m hqmds, as had indeed been shown earlier 
(C V Raman and K S Krishnan, Pro c Roy. Soc,,A, 
vol. 113, p 511 , 1927). Mr. S Bhagavantam, who 
made the measurements, finds that the axes of maxi- 
mum diamagnetic susceptibility and of minimum 
optical dielectric constant in naphthalene crystals are 
approximately coincident This observation explains 
why organic liquids derived from naphthalene, and 
indeed also aromatic liquids generally, exhibit a strong 
positive magnetic birefringence. We may further ex- 
pect to find that in aromatic compounds generally, 
the magnetic and optical characters are linked to- 
gether more or less in the same way as m naphthalene 
crystals. 

The magnetic behaviour of organic crystals of the 
aliphatic group of compounds is different. Not only 
IS the amsotropy, in general, less pronounced, but also 
the relation between the magnetic and optical char- 
acters IS more varied. In some crystals, for example, 
iodoform, Mr Bhagavantam finds the axes of maximum 
magnetic susceptibility and optical dielectric constant 
are parallel , while in others, for example, urea, they are 
crossed These facts have a bearing on the explanation 
of the fact that liquids of the aliphatic class exhibit a 
magnetic birefringence which is usually much feebler 
than in aromatic liquids, and further that in some of 
them the magnetic birefringence is positive and mothers 
negative An extended series of measurements of mag- 
netic birefringence in liquids of the aliphatic class 
IS now being made by Mr Ramanadham here, and is 
serving to elucidate the relationships between the 
optical and magnetic characters of organic compounds 
and their dependence on chemical constitution 

Since the position of the magnetic axes of a crystal 
depends on the orientation of the molecules in the 
unit cell of the lattice, it is clear that the studies of 
magnetic behaviour of organic compounds will form 
a powerful auxiliary to X-rays in the analysis of their 
crystal structure. C. V. Raman. 

210 Bowbazar Street, 

Calcutta, India, Mar. 7. 
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Effect of X-rays on Seeds. 

The effect of X-rays on growth and development 
is a subject which has always caused considerable 
interest. It can be studied most easily in plants where 
cell division takes place so rapidly that daily growth 
can be observed. 

We irradiated various kinds of seeds, chiefly broad 
beans, barley, and mustard, the effects on these forms 
being dissimilar although the conditions and the 
dosage were exactly alike. It would appear, there- 
fore, that a specific dose is required. We used 
approximately three times the dose of X-rays which 
would cause the human skin to redden, at 120 kilovolts. 
In every case the seeds were covered with black paper 
to protect them as much as possible from the light and 
heat from the tube. 

The broad beans gave the most rapid and striking 
results. Seeds which had been planted for different 
lengths of time, varying from one week to a few hours, 
and also dry seeds, were employed, an equal number 
of seeds in each case being used as controls. Stunting 
followed irradiation m all those which had been grow- 
ing for more than 24 hours. The changes were not 
observable for some days (two or three) and were first 
seen in the oldest seeds, but beans which had been 
growing for 48 to 72 hours appeared to be most 
sensitive. In addition to being stunted the roots 
appeared to become slightly bulbous at the tip. In 
most cases the shoots appeared later than m the con- 
trols, but sometimes failed altogether. Side roots 
never appeared m the stunted X-rayed specimens. 

In mustard seedlings the only detrimental result 
was the failure of the side roots to develop, and that 
only in the seeds which had been growing for more 
than 72 hours before they were irradiated. An ex- 
tremely small dose (about of above) appeared to 
cause more rapid growth. 

Little alteration was found in the roots of the 
barley, as in this plant the shoots were most radio- 
sensitive and showed very much less growth than the 
controls. Kuth E P. Patten. 

Sylvia B. Wigodeb. 

The Department of Zoology, 

Trinity College, Dublin, 

Mar. 11. 

Local Extinction of a Recently Abundant 
Lamellibranch. 

The Lamellibranch Sp^s^da subtruncata (Da Costa) 
is reported in various old records as occurring abun- 
dantly in parts of the Clyde Sea Area For example, 
in “ The Mollnsca of the Firth of Clyde,” 1878, p. 33, 
A. Brown writes : “ Exceedingly abundant a little 
above low water in Ettrick and St. Nmian’s Bays, 
Bute ; and m Fintry Bay, Cumbrae. It is common 
also all along the Ayrshire coast, and in most sandy 
bays throughout the district. In Cumbrae they are 
known, as ‘ Aikens,’ and are used both for food and 
bait.” Further confirmation is found in the Medusa 
records and in the fauna and flora published for the 
British Association in 1901 — ^records of almost thirty 
years age and older 

By contrast with these records of abundance one of 
us (R. E.) cannot recall ever having seen a living 
8. subtruncata in the course of twenty years In 
recent years we have made a very careful search for 
this species m Cumbrae, Bute, and the Ayrshire coast, 
etc., without finding a single living specimen, although 
the shells occur in millions in Karnes Bay, St. Xinian’s 
Bay, and Hunterston sands. 

Further, inquiries amongst fishermen reveal the 
facts that old men (70-80 years) immediately recognise 
8. subtruncata as ‘ Aikens,’ and assert that they knew 
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them and used them m youth and middle life, but 
“ have not seen a single full one for thirty years or 
more.” Similar evidence is got from younger men, 
until we reach men of 45 or so, who say they have 
never seen or used them although their fathers did 
In short, there is good evidence that S subtruncata 
died out m this district about thirty-five to forty years 
ago. Type samples of the dead shells have been sent 
to the Royal Scottish and British Museums and the 
Fisheries Laboratory at Lowestoft 

Richard Elmhirst 

Marine Station, A. C Stephen 

Millport. 


Successive a -Transformations 
It is well known that, in such parts of the radio- 
active transformation series as are not disturbed by 
j3-emissions, the successive a-particles are shot out 
with ever -increasing energy. The paradox that, 
although the probability of emission increases so 
enormously with the energy, it is the slowest particles 
that first come out, has once again come to the fore 
now that wave mechanics has led to a theoretical 
connexion between energy and decay-period It 
seems worth while to point out that this difficulty 
can be very simply explained if we assume that all 
the a-particles in question are originally in the same 
quantum state. For if N interacting particles have 
the total energy NE they will not each fly away with 
the energy E ; it will depend on the nature "of the 
forces acting between them whether the first ones 
take more than their share or less. 

A simple example is provided by the helium atom , 
the removal of one electron involves binding the 
other closer, and the remaimng electron has less 
energy than it had before the removal. If a helium 
atom is placed in an electrical field it has, accord- 
ing to wave mechanics, an intrinsic probability that 
it will become ionised (Oppenheimer, Rev., 

31, p. 66, 1928), and owing to the above energy 
relation the second ionisation will take place more 
slowly than the first. In the helium atom we have 
the case that the particles in question, at the distances 
in question, repel each other , in a radioactive nucleus 
we have the opposite case. For by hypothesis the 
particles here are so close to one another that their 
attractions outweigh their repulsions ; it follows at 
once that the first particle is the most difficult to 
remove. G. Gamow. 

Institute for Theoretical Physics, 

Copenhagen. 

Astrophysical Estimate of Ionisation Potential of 
Vanadium. 

In a previous letter (Nature, June 9, 1928) I 
outlined the method by which estimates of ionisation 
otentials might be^ derived from the spectra of 
epheid variables. Many of the lines emitted by 
ionised atoms are intensified at or near maximum 
luminosity phase and dimmish in intensity as the star 
passes through the phase of minimum light Many 
arc lines, on the other hand, show the reverse tendency. 
By comparing the behaviour of certain ionised lines 
with spark lines due to titanium, scandium, strontium, 
and barium, the ionisation potentials of which are 
known, it has been possible to estimate this constant 
for iron, yttrium, and lanthanum (loc. cit.), and qmte 
recently for vanadium. From the periodic changes in 
intensity of the ionised line X4205‘07 I have obtained 
for the ^on^sat^on ‘potential of vanadium 6*74 volts, the 
final figure being extremely uncertain. 

In a recent letter from Dr. W. F. Meggers, Bureau of 
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Standards, Washington, I am reminded that Prof. 
H. N. Russell {Ap. J., 66; 1927) has obtained the 
principal lomsation potential of vanadium from 
spectral series relations to be 6*76 volts. I am un- 
aware of any laboratory determination of this quantity, 
but the close agreement between the spectroscopic 
and the present astrophysical determination is very 
satisfactory. 

As before, I am -under obligations to the Director of 
the Dominion Observatory, Ottawa, for the loan of the 
spectrograms from which my nucrophotometer graphs 
have been made A. Vibert Douglas. 

McGill University, 

Montreal, Feb 28, 


Raman Effect and Fluorescence. 

Simple probability considerations reveal an interest- 
ing relation between fluorescence and the modified 
scattering of light. If W,., etc , be the number of 
systems m the energy levels of energy values Eg, 
etc., the induced probability of transition Eg — ^E^ 
may be denoted by Wgr If Eg > E„ this causes the 
emission of a quantum hv^f = Eg- E^, which fuses into 
an external quantum hv, so as to form a new quantum 
h{v + Vgj.), giving rise to negative or anti-Stokes lines. 
The total energy so radiated is Ng • h{v a- Vg^) 

Similarly, the transition E^ — >Eg gives rise to 
the positive lines of frequency v - and its total 
energy is . W^s . h{v - p,,.). As a result, the level 
acquires a surplus number systems 

(F’„=TFgr). We postulate that thermal agitation 
restores the normal distribution so that this surplus 
number reverts to the level, emitting total energy 
{Nr - Ns)Wrs ^ of frequency We identify 

this radiation with fluorescence Of course it is m the 
infra-red, when the modified lines are visible. When 
Vra nearly equals v, it will be shown with the help 
of Born’s formulae, in a paper appearing elsewhere, 
that the factor since it involves a term l/{v^ - Vrs'^), 
becomes very large, so that the intensity of a fluores- 
cent line (now visible) is much greater than a modified 
visible line, as is actually the case 

Pauchanon Das. 

72 Srigopal Mallick Lane, 

Calcutta, India, Feb. 28. 

Indication of Hydroxyl in a Water Vapour 
Discharge Tube. 

The presence of OH in the gas coming from a water 
vapour discharge tube has been demonstrated by 
photographing the exit tube with a quartz spectro- 
graph , the well-known band at 3060 A was obtained. 
Addition of a small quantity of oxygen to the water 
vapour has the effect of increasing the intensity of 
the bands , a larger amount of oxygen causes the 
appearance of the green oxygen afterglow. This 
glow IS continuous in the visible and is accompamed 
by the OH bands in the ultra-violet. The active gas 
appears to possess both reducing and oxidising proper- 
ties. This is illustrated by the simultaneous reduction 
of copper sulphate to copper oxide and metallic 
copper and the oxidation of metallic silver. In both 
instances heat effects have been observed. The glow 
appears to be "unaffected by the copper sulphate, but 
is removed by the silver. An extensive study of the 
conditions determining the production of OH, its 
separation from any other active constituents which 
may be present, and its chemical properties are now 
under way in this laboratory. 

G. I Lavin 
Frahcis B Stewart 

Princeton, New Jersey, Mar. 15. 
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The Green Flash, 

Here at 700 feet above the sea the green flash at 
sunset may be seen whenever the horizon is clear of 
clouds. At times the air is so clear that the moun- 
tains of St Vincent, 110 miles to the west, can be 
clearly seen at about the time of sunset. On such 
evemngs Venus may be followed right down to the 
sea horizon when, as now, it is near its maximum 
brightness. 

A few nights ago I watched the planet settmg 
through a pair of field binoculars. About five 
minutes or so before it set there was a great deal of 
change of colour from red to peacock green, but it was 
quite evident that the red colour was on the whole 
below and the green above, showing that the image 
of Venus was being drawn out into a short spectrum. 
When the planet was very nearly on the horizon the 
colour changed several times from red to green and 
vice versa, but just as it disappeared the image was 
of a distinct peacock green. 

This observation shows that the explanation of the 
green ray is physical (refraction) as now generally 
admitted, and not physiological, for the light from 
Venus was not nearly intense enough to produce an 
after-image C. J. P Cave. 

St. Nicholas Abbey, 

Barbados, Mar. 12. 

African Pluvial Periods. 

The interesting remarks in the News and Views 
columns of Nature for Mar. 16, with reference to 
Bush veld man and Mr Leakey’s discoveries in Kenya, 
direct attention once again to the ‘ Pluvial periods 
of Eastern Central Africa ’ I should like to be per- 
mitted to point out that while the theory which finds 
reason for a genetic connexion between these ‘ pluvia- 
tions ’ and glacial episodes of higher latitudes is sound 
enough, and although there is evidence to show that 
in all probability some such connexion existed, the 
correlation of Kenya pluvials with definite periods of 
the Pleistocene, as recently set forth, is purely hypo- 
thetical. There is room for discussion concerning 
them , and according to my showing, which may of 
course be wrong, the Kenya archaeological expedi- 
tion’s third ‘ pluvial ’ is, so to say, an epi-pluvial, and 
IS (if anything) Buhl and not Wurm in date , and so 
mutatis mutand'is with the others The Expedition’s 
ground in the Rift Valley is likely to be full of pit- 
falls, and in my opimon a great deal of work must 
be done there before one can say with confidence 
which of certain deposits are pluvial and which are 
not. E J. Wayland. 

Beryllium and Helium. 

In a letter on the “ Transmutation of the Lighter 
Elements in Stars” (Nature, April 13, p. 567), 
R. d’E. Atkinson and F. G Houtermans remark that 
“the isotope Be® . . is probably unstable (it does 

not occur on the earth) and will then almost certainly 
break up into two helium-nuclei . . ” 

I am reminded of an observation made many years 
ago. It was found [Proc. Roy. 8oc., A, vol 80, p. 587 ; 
1908) that specimens of the mineral beryl always 
contained helium without appreciable quantities of 
radioactive matter to explain its presence. 

Can it be that this helium has originated from the 
isotope Be® ’ If so, it would indicate that the isotope 
in question, even if it does not exist now, has existed 
within geological times, and subsequent to the forma- 
tion of the mineral. Rayleigh 

Terling Place, Chelmsford, 

April 14. 
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Geological Aspects of the Channel Tunnel Scheme. 

By John Pringle 


T he numerous advantages that will result from 
the making of a tunnel between England and 
Erance have long been recognised , but it may not 
be generally known that in support of such a scheme 
legislation dealmg with the preliminary procedure 
passed both the French and British Parliaments so 
long ago as 1875. Less than five years later a start 
was actually made and headings were commenced 
on both sides of the Channel, but the failure of the 
French Channel Company, followed by an order 
issued by the British Government to close down 
the work of the British engineers, brought the 





-Sketch map of the Palaeozoic strata proved at depths varying from 900 ft to 1400 ft 
below Ordnance Datum in East Kent 


project to a standstill Now that the scheme has 
been revived it is hoped that the undertaking will 
be pushed through to a successful issue Geologists 
agree that the excavation of the tunnel is practi- 
cable, and no obstacles which will defeat the ingenu- 
ity of engineers are likely to arise in the course of 
its construction 

Luring the years that have elapsed smee the 
heading was stopped at Dover, much has been 
learned concermng the deep-seated geology of East 
Kent and of the opposite shore of France , and 
some of the results obtained may not be without 
interest at the present juncture 

It seems scarcely necessary here to relate the 
views held by early geological observers concernmg 
the physical identity of the coalfields of Somerset 
with those of the north of France, and the continuity 
of the higher formations in both countries , nor 
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does it seem needful to do more than merely 
mention that the theories advanced in 1855 by 
Godwm- Austen, in a remarkable paper “ On the 
Possible Extension of the Coal Measures beneath 
the South-Eastern part of England,” gave rise to 
considerable interest in the problems connected 
with deep-seated geological structures It is suffi- 
cient to say that most geologists were so certain 
of the occurrence of Coal Measures under Kent 
that Prestwich m 1873 maintained that these old 
rocks would he found sufficiently near the surface 
at Dover to allow submarme tunnellmg Pictur- 
esque accounts of the excavations 
of a tunnel by working the coal 
made their way into the columns 
of the newspapers When the bor- 
ing made alongside the Channel 
Tunnel shaft at Shakespeare Cliff 
proved the presence of Upper Car- 
boniferous Rocks with seams of 
coal, a great impetus was given 
to further exploration by the 
boring-tool, and since 1886 more 
than forty borings and shafts 
have been carried down to the 
Palaeozoic rocks m East Kent 
The information obtained by 
many of the companies carrying 
out these explorations was, how- 
ever, jealously guarded for com- 
mercial reasons, and had it not 
been necessary to seek the advice 
of geologists, perhaps few details 
of the borings would have be- 
come public knowledge Fortun- 
ately, the advice of the officials of 
the Geological Survey was sought, 
and they were permitted to ex- 
amine the cores of nearly all 
the boreholes The excellent use 
made of these opportunities re- 
sulted, when publication was 
allowed, in contributions to geo- 
logical science of the highest value These borings 
have demonstrated that Kent, instead of being 
an area of simple geological structure, as was 
thought, is one of considerable complexity, and 
more geological formations have been proved 
underground in that county than in any other in 
England 

As an outcome of the work of the Geological 
Survey, it is now possible to map the Palaeozoic 
platform, and to show the area occupied by the 
Silurian, Old Red Sandstone, and Carboniferous 
rocks (Fig 1) Further, a plan can also be made 
of the disposition of the Jurassic rocks on the 
Palaeozoic floor and the general arrangement they 
would present, if all the strata down to the base 
of the Wealden were removed (Fig 2). Fig. 2 is 
based” on that published by the Geological Survey, 
but certain modifications of the outcrops of the 
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formations have been made by me to incorporate 
later information All of these formations are 
buried beneath a great thickness of Cretaceous and 
Tertiary deposits, some of which are depicted on 
Fig 3, and the great anticline of the Weald has been 
shown to be a purely superficial structure super- 
imposed on an underlying synchne 

In Northern France borings have also been made 
since the heading was driven at Sangatte near 
Blanc Nez Here the Cretaceous rocks are nearly 
identical with those of Kent, but the Wealden 
anticline, which is prolonged into France, has been 
denuded down nearly to the oldest Jurassic strata 
These occupy the low-lying tract known as the 
Boulonnais, and they are sur- 
rounded by chalk hills In 
places, inside the ring of chalk, 

Paljnozoic rocks are exposed at 
the surface, and this fact gave 
nse to the idea that a Channel 
tunnel might be excavated 
throughout in the older strata. 

At Dover, however, the dis- 
covery of Coal Measures at the 
depth of 1158 ft below Ord- 
nance Datum showed such a 
scheme to be impracticable, 
quite apart from other diffi- 
culties arising from the heavily 
watered Hastings Sands and In- 
ferior Oolite. 

The most important forma- 
tions to be considered in the 
making of this tunnel are the 
Gault and the Lower Chalk 
The lithological similarity of 
these rock-groups as exposed in 
the cliffs of Kent and in the 
bold headland of Blanc Nez is 
so close as to make it certain 
that no important change in 
mineral characters takes place 
in the beds immediately under- 
lying the floor of the Channel. 

For example, the thickness of 
the Lower Chalk remains practi- 
cally constant in Kent it is 193 
ft , at Blanc Nez, 189 ft The 
work on the Channel Tunnel can thus be carried 
out with the advantage that identical strata are 
to be penetrated at each end 

The chief and, one might say, the only engineermg 
difficulty likely to be encountered in constructmg 
a tunnel in the Chalk would arise from the presence 
of water, and regarding the question of the amount 
and distribution of water in this formation many 
useful data have been obtamed from the borings, 
shafts, and other works made in Kent and in 
northern France during the past forty years The 
knowledge may be summarised as follows in the 
Upper Chalk there is a great amount of water, in 
the Middle Chalk and perhaps in the higher part 
of the Lower Chalk there is a smaller quantity, 
but in 'the remaining portion of this lowest sub- 
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division, the Grey Chalk and Chalk Marl of older 
writers, except in fissures, little or no water is found, 
in consequence of the increased amount of argil- 
laceous sediment in this part of the series Thus, 
the lower part of the Lower Chalk, which has 
generally been considered the most advantageous 
position in which to drive the tunnel, is favoured 
by all recent experience as the driest and most 
homogeneous part of the Chalk for this purpose 
At the same time, the relative dryness of the 
Lower Chalk does not preclude the possibility of 
meeting water in some quantity in that subdivision 
The Chalk, like most other formations, has been 
subjected to pressure and folding, giving rise to 


faults and fissures These have a west-north- 
westerly trend in Kent, and a similar direction has 
been noted in France They allow the passage of 
a considerable volume of water, even in the Lower 
Chalk Thus, for example, a strong spring is given 
off from a fissure m the Lower Chalk at Lydden 
Spout, west of Shakespeare Cliff. 

Obviously, therefore, much will depend on the 
relation of the tunnel to the trend of the fissures. 
Where the headings run parallel with the fissures 
little or no water need be expected This was 
clearly demonstrated by the experience gamed in 
driving the headings at Dover and at Sangatte on 
the French side of the Channel. At Dover a 
headmg 7 ft, in diameter was driven for a distance 
of more than 2000 yards, in a direction approxi- 



I’lG 2 — Sketch map showing the disposition of the Jurassic strata on the Palaeozoic floor m 
East Kent Boring sites shown thus . Dv , etc 
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mately parallel to the lines of faults and fissures 
A small amount of sea-water made its way into the 
workings, but a hand-pump was found sufficient 
for dealing with the flow , the water caused no 
inconvenience, and was easily kept out by a ring 
of tubing After an interval of nearly thirty years 
the heading was reported to be dry in 1912 On 
the French side, however, the engineers experi- 
enced much trouble in dealing with the water 
coming from a fault in the lower part of the shaft, 
and in a length of the heading driven nearly at 
right angles to the fissures a fair amount of water 
was also tapped 

The excavation of the lower part of the Lower 
Chalk is there- 
fore not likely 
to be entirely 
free from 
water-troubles 
The difficulties, 
m fact, may 
be increased if 
the original 
plans for the 
dramage of the 
tunnel are car- 
ried out It 
may be re- 
membered that 
it was pro- 
posed to drive 
a heading with 
an inclination 
of 1 in 80 
down-hill from 
the shore at 
each side for 
a distance of 
two miles, and 
then to con- 
tinue the ex- 
cavations with 
a rising gradi- 
ent of about 
1 in 2000 to 
the centre of 
the Channel 
This would 
probably mean 
that part of 
the tunnel 
situated under 
the sea would 
lie within the Middle Chalk, and would, there- 
fore, cross the fissures at a rather low angle in 
strata known to allow the passage of water in 
increased quantities This difficulty might per- 
haps be overcome by driving the tunnel at 
each end into a lower geological formation, 
namely, the Gault Clay. This is a pomt worthy 
of serious consideration by the engineers If 
this plan were followed, the highest point at the 
centre of the tunnel would probably he withm the 
drier Lower Chalk. 
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It IS probable that in earlier discussions the 
Gault formation was given less consideration in the 
belief that it was overlain by water-bearmg Upper 
Greensand ; in fact the majority of existing plans 
show a narrow stippled band between the Gault 
and the Lower Chalk to represent a supposed out- 
crop of Upper Greensand. Now it has been clearly 
shown as a result of palaeontological investigation 
that the clay-beds IX to XIII of later classifica- 
tions of the Gault at Folkestone, and their equiva- 
lents at the south end of Blanc Nez, represent in 
argillaceous facies the sandy beds of the Upper 
Greensand of the west of England Consequently, 
if the headings at Dover and Blanc Nez were to be 

driven in the 
Gault at about 
the horizon 
of Bed IX, 
the workmgs 
would he in 
a rgillaceous 
beds, and the 
risk of meeting 
a considerable 
volume of 
water would 
in this way 
be greatly 
reduced 
As a final 
remark, it may 
be suggested 
that pre- 
cautionary 
measures 
should be 
taken by the 
engineers 
against the 
possibility of 
meeting drift- 
infilled valleys 
in the Chalk 
underneath 
the Straits 
of Dover. The 
geological 
chart show- 
ing the out- 
crops of the 
subdivisions 
of the Cre- 
taceous rocks 
on the floor of the Channel, which was made by 
MM Potier and A de Lapparent as a result 
of more than 7000 soundings, certainly does not 
reveal any trace of former valleys in this region, 
nor has any recent evidence of their existence been 
obtained , but the fact that many such infilled 
valleys in the eastern counties of England have 
been shown to reach depths of more than 300 
feet below Ordnance Datum emphasises the need 
for caution, since such a valley w^ould probably 
carry a considerable body of water 
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Work of the Medical Research Council ^ 


T he report of the Medical Research Council for 
the year 1927-28 again indicates the wide range 
of the researches initiated or helped by the Council 
As in previous years, the work carried out has 
been aided by grants from various public bodies, in- 
cluding the Dental Board of the United Kmgdom, 
the Miners’ Welfare Fund, the Empire Marketing 
Board, the British Empire Cancer Campaign, and 
the Distemper Research Council of the Field news- 
paper, as well as by private benefactions At the 
same time the economy and efficiency with which 
the available funds are expended are greatly in- 
creased by the facihties of the university and other 
laboratories which are placed at the disposal of 
workers receiving salaries or grants-in-aid Of the 
Parhamentary grant of £148,000, 6 per cent only 
was absorbed by admimstrative expenses, £52,000 
was provided for the National Institute for Medical 
Research at Hampstead and the associated farm 
laboratories at Mill Hill, whilst £86,500, with £18,000 
from private and public benefactions, was absorbed 
by research grants m various university and other 
centres in Great Britain and by the investigations 
of the Industrial Fatigue Research Board 
Sir Archibald Garrod and Prof Dreyer retired by 
rotation, and their places were filled by Sir John H 
Parsons and Dr Robert Muir Sir Hugh Anderson 
died after the close of the year covered by the re- 
port, and the vacancy was filled by the appoint- 
ment of Prof Leathes Dr H H Dale has been 
appointed director-m-chief of the National Insti- 
tute for Medical Research 

Virus Diseases 

Work has been continued on the filter-passing 
viruses and their relation to cancer, and on the 
treatment of this disease Gye has continued his 
work on the fowl tumour, in part in association with 
J. H Mueller of the Harvard Cancer Commission, 
both m Great Britam and in the United States 
The original experiments indicated that the cell- 
free filtrate by which the growth can be trans- 
mitted contains a seK-propagating virus and a 
chemical factor the virus could be destroyed by 
chloroform or acriflavine m serum, whilst the chemi- 
cal factor disappeared on keeping or warming the 
filtrate Unfortunately, more recent experiments 
have failed to give consistent results, treatment of 
the filtrate either destroying both virus and chemi- 
cal factor, or failing to destroy the former the m- 
consistency is presumably caused by the difficulty 
of obtaining filtrates with uniform properties The 
disappearance of potency m the filtrate on mcuba- 
tion is due to the presence of an oxidising ferment 
it can be checked by the addition of hydrocyanic 
acid, cystein, or reduced glutathione Gye has also 
found that the filter-passmg orgamsm of pleuro- 
pneumonia of cattle IS destroyed by acriflavme 

^ Committee of the Privy Council for Medical Research Report 
of the Medical Research Council for the year 1927-28 (London 
H M stationery Office, 1929 ) 3s net 
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and that the antiseptic’s action is aided by the addi- 
tion of serum, which has an inherent destructive 
action upon the virus 

Durmg the past seven years the outlook for the 
radium treatment of cancer has been quite trans- 
formed definite technical methods have now been 
worked out for almost every region of the body ex- 
cept the stomach It is already possible to say that 
early cancer of the neck of the womb can be re- 
moved by a course of radium treatment as surely as 
by the kmfe, and of course with less suffering and 
risk. Radium is also the best means of treating 
‘ inoperable ’ cancer of the mouth or tongue, and 
will probably soon replace excision for the early 
cases, since it removes the growth without mutila- 
tion and with less scarring, and gives a good func- 
tional result It seems probable that similar ad- 
vances will be made in the treatment of cancer m 
other regions of the body Advance in the use of 
radium will become more rapid as confidence m its 
efficacy m the treatment of early cases is gamed, as 
the supply of radium is increased and as the realisa- 
tion that every treatment centre must be a research 
centre also and vice versa is generally accepted 
The report states that the time has now arrived 
when radium treatment must be put within the 
reach of all whose lives depend upon it , but this 
requires a greatly increased supply of radium and 
an mcrease in the number of skilled operators and 
beds available 

Work has been continued upon cell growth with 
the view of elucidating further the nature of tumours 
and the effects of various agents upon them J. A 
Andrews found that growth in vitro of both normal 
embryonic and mahgnant tissue is associated with 
an increase in the hydrogen ion concentration of the 
medium, and that both tissues in vitro are acid in 
relation to normal adult tissue It might be sug- 
gested tentatively that the mcidence of malignant 
disease depends upon the presence of an optimum 
hydrogen ion concentration comciding with an auto- 
lysate resulting from focal cell death, which acts 
as the growth-promoting agent Helen Chambers, 
in mvestigations on the effects of tumour products 
upon tumour growth, has shown that if the tumour 
IS excised three or four days after irra(hation with 
a lethal dose of the X-ray in vivo^ the ammal has 
absorbed something which confers protection, al- 
though the blood contains no immunising power for 
another animal, and a cell-free extract of the excised 
tumour cannot confer immunity It appears that 
the antigen producing immunity is absorbed in 
minute quantities over a period of several days, 
so that its isolation in concentrated solution is 
difficult 

J R Perdrau has studied that form of encephalo- 
myelitis which is occasionally, though very rarely, 
associated with vaccima, as in the ordmary vaccina- 
tion against smallpox This type appears to be 
quite distinct from encephalitis lethargica (sleepy 
sickness) and from pohomyelitis (infantile paralysis), 
but IS identical with that associated with certain 
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acute infections such as measles or smallpox, and 
with results, also rare, found after antirahic inocu- 
lations by Pasteur’s method Hence the rare post- 
vaccinal encephalitis is not directly due to the 
vaccinia virus. 

The work on canine distemper, already referred 
to in these columns, by P P Laidlaw and G- W 
Dunkin, has reached the stage of practical applica- 
tion, and numbers of dogs have been inoculated 
against the disease • 73 animals from various packs 
of foxhounds and 300 dogs of other breeds have 
been inoculated, but only one contracted the dis- 
ease in a mild form, although most were exposed to 
infection Of 170 umnoculated foxhounds which 
caught the disease, 74 died 

The investigations on virus diseases have had 
another application in quite a different direction 
Yellow fever is now known to be a virus disease 
Hmdle, adapting the methods devised by Laidlaw 
and his colleagues, succeeded in protectmg monkeys 
against the disease, and the method has already been 
used in stamping out adocal epidemic in Brazil 
Such a result justifies fully the experimental in- 
vestigations on canine distemper, quite apart from 
any practical benefits gamed for the dog. 

Abtificxal Light Therapy. 

Some carefully controlled experiments on treat- 
ment by artificial light have been carried out by 
Dora Colebrook on school children Ho beneficial 
results were observed light had no influence on 
gam in weight, height, or ‘ spirits,’ and the incidence 
of ‘ colds ’ was slightly higher among those receiv- 
ing the treatment The report critically reviews 
the results of light therapy, and concludes that its 
sole justifications are in the treatment of rickets 
and chrome infections such as tuberculosis and, by 
local application, in cases of corneal ulcer or lupus, 
and possibly varicose ulcers . Irradiation of the skm 
produces vitamin D, from the ergosterol present, 
and increases the bactericidal power m shed blood ; 
but this mcreased power has not been correlated 
with any permanent effects of value to the body, 
and m any case is quickly followed by a decrease, 
and the bactericidal power may actually fall below 
the normal level Moreover, exactly similar effects 
can be produced by other skin irritants such as a 
mustard plaster In the case of rickets, the ad- 
ministration of vitamin D by mouth has exactly 
the same effect as irradiation of the skin by ultra- 
violet light ; and since the vitamm can now be pre- 
pared synthetically by irradiation of ergosterol and 
admimstered in highly concentrated solution, there 
appears no reason to use artificial hght to supply 
what can be given in the food or as a medicament, 
especially as the method of oral administration is 
very much cheaper and more generally available. 

Sunlight therapy in surgical tuberculosis is un- 
doubtedly very beneficial, but this treatment in- 
cludes exposure to the open air and also to the longer 
hght and heat rays of the sun, and cannot be strictly 
compared with a treatment indoors from a source 
of ultra-violet rays It appears urgent that hght 
clinics should carry out carefully controlled trials 
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of the effects of exposure m the treatment of various 
conditions 

The volume of work on the vitamins carried out 
during the past year will be separately reviewed 
later in these columns 

Tijbebcijlin Test 

The method of detecting tuberculosis in cattle 
has been improved The ‘ subcutaneous ’ tuber - 
cuhn test has been found to be inconvenient, often 
fallacious, and always difficult to interpret The 
' double mtradermal ’ test is simple and convenient, 
trustworthy and unambiguous, and has now been 
generally adopted As a by-product of this work, 
G W Dunkin has devised a diagnostic agent for 
Johne’s disease of cattle, a slow wasting disease 
leadmg to emaciation, loss of milk, and finally death 
There is no known cure and no effective means of 
control except early detection and removal of in- 
fected ammals The test can be made concur- 
rently with the tuberculin test and has revealed the 
great prevalence of the disease among stocks m 
Great Britam its chief danger is in the diminution 
of the milk supply which results from infection By 
early diagnosis infected animals can be removed and 
fattened for killing, and herds kept free from the 
disease The Council points out that, apart from 
its mdirect hygienic value, this work will save to 
the agricultural community, in the future, more 
in a year than has been expended on all forms of 
medical research supported by the Council during 
all the years of its work from the beginning. 

Epidemiology. 

In investigations on experimental epidemiology 
carried out on a mouse population kept under con- 
tinuous observation for eight years, W W C 
Topley and M Greenwood have found that m each 
epidemic period the expectation of life of the sur- 
vivors has been more closely correlated with the 
length of previous exposure to risk than with the 
severity of that risk as judged by the average death- 
rate. This suggests that the active immunisation 
from non-fatal infection is a more important factor 
m increasing the average resistance of survivors 
than the elimination, by death, of susceptible 
animals It has also been found that pasteurellosis, 
an infection primarily of the respiratory tract, and 
mouse typhoid, a typical intestinal infection, show 
a definite difference in their epidemiological be- 
haviours, which may be of great sigmficance 

L. Hill and his colleagues have found that spray- 
ing hjrpochlorite solution into the air of a room or 
circulating the air through oiled bafileplate filters 
definitely diminishes the number of microbes 
present the experiments provide justification for 
the use of sprays in crowded public rooms. 

H Burt-White has found that there is a close cor- 
relation between a positive Dick test and subse- 
quent puerperal sepsis in pregnant women. The 
test is used to indicate susceptibility to scarlet fever, 
but also indicates susceptibility to the toxins of 
other strains of streptococci, including those from 
puerperal fever Arrangements have been made 
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to carry out an extensive trial of the results of 
rendering Dick positive subjects immune to puer- 
peral fever before labour. 

BioLoaiCAL Stajtdards. 

In concluding this review of some of the import- 
ant subjects dealt with in this report, reference 
may be made to the work on biological standards, 
which has an international importance The first 
British standard tuberculm has been adopted as 
the international standard by the Permanent In- 
ternational Standards Commission of the League 
of Nations Health Organisation its strength is 
equivalent to that of the standard originally created 
by Ehrhch. The adoption of an mternational 
standard of dried scarlatina antitoxm necessitated 


the production of an equivalent British standard : 
but the method of measuring the potency of an 
antitoxic serum by its neutrahsing action on the 
toxin, as tested by the human skin reaction, cannot 
discriminate between antitoxins differing from each 
other by less than 100 per cent Recently, Hartley 
has succeeded in concentrating the toxin so that its 
lethal dose for the rabbit can be accurately measured 
and an adequate number of lethal doses used in the 
neutrahsation test A British standard digitalis 
powder is m course of preparation and will be made 
to conform with the international standard already 
m existence An international physical unit of 
X-ray dosage has also been defined and adopted and 
agreement reached on the principles governing its 
standardisation the connexion between physical 
dosage and biological effect is still being studied 


Obituary. 


Dr T. B Osborne. 

T homas burr osborne, who died on 

Jan 29, was the last of the small band of 
pioneers who laid the foundation-stones of modern 
protein chemistry Born m New Haven, Connecti- 
cut, on Aug. 5, 1859, of old New England stock, he 
graduated after the usual course in arts at Yale 
College in 1881. Turning his attention to analyti- 
cal chemistry, he took the degree of Ph D in 1885, 
and a year later jomed the staff of the Connecticut 
Agricultural Experiment Station in New Haven 
Prof Samuel W Johnson, director of the Station 
and professor of agricultural chemistry at Yale, 
suggested that Osborne should extend Ritthausen’s 
early work on vegetable proteins, and in 1888 he 
started investigations which continued without 
interruption until his retirement in 1928 
From 1890 until 1901 Osborne’s chief interest 
was in the preparation of pure specimens of the 
seed proteins, and his imtial investigation of the 
oat kernel, published m 1891, was the forerunner 
of a series of papers m which the proteins of 
thirty-two different seeds were described These 
researches demonstrated that proteins could be 
regarded as definite chemical individuals, and that 
many substances formerly grouped together under 
such terms as ‘ legumin,’ ' conglutin,’ and ‘ vitellin ’ 
differed in chemical composition as well as in 
physical properties His conception of the pro- 
tein molecule as a defimte chemical entity was 
strengthened by his work on the acid -binding power 
of edestm, published in 1899, and by later papers 
in which it was shown that proteins in general 
could form salts with both acids and bases, and that 
they were capable of electrolytic dissociation 
Working as he did in close contact with agri- 
culture, Osborne early realised the need of a 
chemical characterisation of protems which would 
give some index of nutritive value, but charac- 
teristically deferred any such research until he was 
convmced that he could first obtain protems in 
the highest state of purity Taking full advantage 
of the developments in analysis due to Kossel and 
Fischer, he commenced in 1906 a series of protem 
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analyses which demonstrated that wide differences 
existed in the ammo-acid composition of many 
proteins of economic importance These analyses 
were made with Osborne’s usual extreme care, and 
were the basis of his future work on the nutritive 
value of the proteins, begun in collaboration with 
Prof Lafayette B Mendel of Yale, in 1909, and 
contmued with the generous support of the Carnegie 
Institution of Washington until the time of his 
death 

The results of Osborne’s protein investigations 
were summarised in a monograph, ‘‘ The Vegetable 
Proteins,” which was published in 1909, and ex- 
tensively revised in lfe4 His life was devoted 
almost entirely to his research, and, unlike most 
investigations, increasing years and fame brought 
no increase in admimstrative responsibility, con- 
sequently until the last his working hours were 
spent in the laboratory, and those who were 
privileged to work with him and gam his confidence 
found m him not only a genial friend and stimu- 
latmg critic, but also a man with an unsurpassed 
wealth of practical experience m his own particular 
field of science 

Osborne was a member of the National Academy 
of Sciences, an honorary Sc D of Yale, and an 
honorary fellow of the London Chemical Society. 
Last year the American Association of Cereal 
Chemists mstituted the periodic award of the 
Thomas Burr Osborne medal for distinguished 
research in cereal chemistry, and he was himself 
the first recipient 

We regret to announce the followmg deaths : 

Dr. Paul Dvorkovitz, a well-known petroleum 
technologist, aged seventy -two years. 

His Highness Sir Bhawam Singh Bahadur, K.C S I , 
Maharaj-Rana of Jhalawar, who was well known in 
scientific circles in Great Britain and was a delegate 
from India at the two hundred and fiftieth anni- 
versary of the Royal Society, on April 13, aged fifty- 
four years 

Prof. John MacCunn, emeritus professor of philo- 
sophy in the University of Liverpool, on Mar. 24, 
aged eighty-two years 
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News and Views. 


Pros'. D’Arcy Thompson’s presidential address to 
the Classical Association on April 8 at Cardiff is a 
welcome reinforcement of the plea so often advanced 
m these pages for a closer alliance between the humani- 
ties and science. It is the more welcome because it 
approaches the subject at an unaccustomed angle 
and in a fresh spirit of hopefulness and enjoyment. 
Whereas we are always thinking, and have often said, 
how necessary is some knowledge of history to the 
man of science and some knowledge of science to the 
historian and man of letters, and how deplorable is 
the general lack, Prof Thompson boldly takes the 
cheerful line. “ From time immemorial science and 
the humanities have gone hand in hand. Aristotle 
wrote on poetry and Plato loved astronomy And 
at the Renaissance all the scholars read Galen and 
Hippocrates.” It was the natural thing, and, though 
the vast extension and specialisation of knowledge 
now make it more difficult, it is still the most stimulat- 
ing and pleasurable way to widen and deepen our 
intellectual associations It is, of course, all that, 
on the side of personal culture, and far more on the 
side of civilised life and social continuity. Nothing 
IS more important for the future, if mankind is to 
rise above the pleasures, the problems, and the whirl 
of the present, than to go back and find the roots of our 
thought, the first impressions of the wonder and order 
of the world, in the works of the earliest thinkers who 
have expressed them for us Socially and philo- 
sophically, this sense of filiation and indebtedness is 
even more valuable than the idea of solidarity with 
those now living which is now constantly dinned into 
our ears by the multitude of international associations, 
from the League of Nations downwards 

In spite of his cheerful tone, one must sorrowfully 
admit that Prof L’Arcy Thompson is one of a very 
small band of persons now alive qualified to act as 
liaison officers between the two camps of science and 
humanity Scholar and naturalist, he has written 
a glossary to the ‘ Birds ’ of Aristophanes, of which 
he spoke at Cardiff with such well -merited enthusiasm. 
Prof. Arthur Platt was another, approaching the 
matter with the outlook of the Greek scholar. The 
essay which occurs to us as most in sympathy with 
Prof. D’Arcy Thompson’s address, and worth reading 
after it, is Platt’s chapter on “ Aspects of Biological 
and Geological Knowledge in Antiquity” m “Science 
and Civilization,” the sixth volume in the Unity 
Series Unfortunately, it was not reprinted in 
Platt’s posthumous Nine Essays, but it is delightful 
m style and fits in admirably to the sketch which 
Prof D’Arcy Thompson gave last week. Some day 
perhaps the Classical Association will form a sub- 
section for the study of classical science 

Every year marks a further advance in the steady 
progress of civil and military aviation. In great 
measure this is due to the fact that, almost alone m 
the field of apphed science, research and practice m 
this ease can run hand in hand. While the expendi- 
ture on air armaments, however, has been bounding 
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up in other parts of the world, the net expenditure of 
Great Britain for the fourth year in succession, accord- 
ing to the Air Minister in introducing his estimates 
for 1929, shows a decrease , this in spite of the ease 
with which it has been demonstrated how vulnerable 
England is to attack from the air At the end of the 
year the strength of the Air Force will have been 
raised from 75 to 82 squadrons, a figure considerably 
below that of several other great powers. On the 
civil side, this year will mark a notable stage in the 
development of imperial air communications. A 
regular air service to India has already begun, the 
first outward journey being completed within 150 
minutes of the scheduled time, and the return journey 
almost exactly on time. It is intended to run a weekly 
service, doing the journey in from six to seven days. 
Meanwhile steps have already been taken for the 
inauguration of the other great trunk line service — 
London to the Cape For some years past, units of 
the British and South African Air Forces have been 
making service flights over the routes and collecting 
data, while particularly during the last twelve months 
much pioneer work has been done by Sir Alan Cob- 
ham. Lady Heath, Lady Bailey, and Captain and Mrs. 
Bentley. The result has been to provide experience 
and information without which the regular flight of 
6245 miles from north to south would be quite im- 
practicable. Every colony and dominion in South 
Africa IS certain to derive great benefit from this 
venture. North and South Rhodesia, for example, 
at present three weeks from London, will come within 
ten days’ journey, and the Union Parliament at Cape 
Town will be within twelve days of Westminster. 
The ultimate success of the scheme depends on the 
financial aid forthcoming from the other Govern- 
ments concerned 

This year’s air estimates for Great Britain provide 
for a number of developments of a technical nature. 
Two aircraft are to be specially constructed to test 
the relative merits of monoplane and biplane, par- 
ticularly for civil aviation. The all-metal plane, 
which has been the subject of intensive study for some 
time, IS now coming into its own. Four years ago 
the Air Ministry was ordering one metal machine for 
every nineteen of wood construction To-day the 
orders are seven metal machines for one wood, so 
swift and complete has been the revolution in the 
methods of construction during the past four years. 
In introducing his estimates, Sir Samuel Hoare paid a 
tribute to the brilliant work of the experimental pilots 
at Farnborough and Martlesham and the special 
efforts of the Aeronautical Research Committee. 
Not the least significant of his announcements was 
his statement of a proposed grant to the recently 
formed National Flying Services Company, a step, it is 
hoped, that will stimulate the air sense of the nation. 
This grant is dependent on the provision, directly or 
indirectly, of one hundred new aerodromes and landing 
grounds There can be no doubt that the next few 
years will witness an enormous speed-up of civil and 
commercial flying in Great Britain. 
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At the meeting of the Royal Meteorological Society 
on April 17, Dr J. Glasspoole gave some details of 
the scanty rainfall of the first three months of the 
year The total precipitation over the British Isles 
during these months was only half as much as usual 
and less than that of any similar period m the last 
sixty years of comparable data, the nearest approach 
being that of 1891, with 60 per cent of the average 
amount. The drought of 1929 was most intense in 
Great Britain in four well-marked areas, each of which 
received less than one-third of the average. These 
areas included a narrow strip across the Thames 
Valley from Gloucester to Margate, Central Wales, 
the English Lake District, and much of the .northern 
half of Scotland The fall at stations in these regions 
was as follows . 



Rainfall 

(in) 

Per Cent of 
Average 

London (Camden Square) 

1 5 

29 

Borrowdale (Seathwaite) 

9 7 

27 

Rhayader (Tyrmynydd) 

4 2 

25 

Alness (Ardross Castle) . 

2 2 

22 


At Ardross Castle the period included both the 
driest January and the driest March of the last sixty 
years, and the total rainfall was less than that of 
any other three consecutive months. The total for 
January to March at Gloucester was only 1 27 in , 
and at Shoeburyness only 1 18 m Less than 2 m. 
was lecorded at stations m the Midlands, near 
Oxford and London, and in the neighbourhood of the 
Moray Firth. There was less than 3m. during the 
three months over nearlv half the total area of England 
and Wales, including central and south -eastoin dis- 
tricts One of the mam features of the weather was 
the marked weakening of the south-west winds and 
consequent deficiency of rainfall m the mountainous 
regions. Parts of the English Lake District and the 
Western Highlands of Scotland received 25 m. less 
than usual during this period. 

Holborn recently acquired an unenviable notoriety 
in being, on Dec. 20 and 21 last, the scene of a series 
of street explosions and fires which took place on a 
line beginning at the junction of Kmgsway and High 
Holborn, and proceeding westwards along High 
Holborn, Broad Street, and High Street to St Giles’s 
Circus. With commendable promptitude the Home 
Secretary on Dec. 21 appointed a Commission con- 
sisting of Mr R. G. Hetherington, Lieut -Col R A. 
Thomas, and Mr. E, H Tabor, with Mr. A. S Hutch- 
inson as secretary, to inquire into the circumstances 
of the explosions and fires , the Commission, which 
commenced its investigations on the following day, 
has now issued its Report (H.M Stationery Office, 
Cmd. 3306, Is Qd. net) It is concluded that the 
explosion occurred in the Post Office tube (an old 
pneumatic parcels tube now otherwise employed) ; 
that it was due to a mixture of coal gas and air , that 
the gas probably resulted from gradual accumulation, 
together with an escape sufficient to increase the con- 
centration to the explosion limit , and that the gas 
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became ignited in a manhole through some action 
(probably the use of a petrol lighter) by a workman. 

In its investigations concerning the nature of the 
explosive agent, the Commission examined three 
theories . that the gas was coal gas, petrol vapour, or 
gas arising from anaerobic fermentation The petrol 
vapour theory was rejected after elucidation of the 
facts that no odour of petrol was perceptible, and 
that there was no black smoke or luminous flame. 
The theory that the explosion was due to the presence 
of fermentation gas was carefully studied. Evidence 
regarding the odour was conflicting , none of the 
samples of gases collected from the ground after the 
explosion, however, contained methane and carbon 
dioxide as the chief constituents, whilst all contained 
oxygen m quantities which negatived the possibility 
of anaerobic conditions Moreover, examination of 
the subsoil demonstrated that the conditions were 
aerobic, and the production of anaerobic gas on the 
requisite scale would have involved sewage decom- 
position in unacceptably large quantities Alone, 
the coal gas theory was consistent with all the facts 
Recommendations concerning ventilation and gas 
leakage are made, it being suggested that underground 
cavities, including manholes, should be either con- 
tinuously ventilated or filled in, that the use of a 
continuous gas detector would be desirable, and that 
the gas company concerned should strengthen its 
organisation for the detection of leakage. 

Dr a. D. Little, president this year of the Society 
of Chemical Industry, who intends to sail for England 
on June 15 in order to preside over the annual general 
meeting at Manchester on July 9, has sent a personal 
message to American and Canadian members of the 
Society expressing the hope that many will take 
advantage of the opportunity of consolidating the 
friendships so happily begun at the meetings of last 
year and establishing new ones under peculiarly 
favourable auspices. The Raymond and Whitcomb 
Co , which is dealing with transport arrangements, 
points out that June 28 and 29, the last sailing dates 
which will assure members reaching Manchester m 
time for the opening meetings, are the heaviest of 
the entire season, so that early notification of probable 
requirements is necessary. The programme in con- 
nexion with the annual general meeting commences 
on Monday, July 8, and continues until Saturday, 
July 13 , it includes addresses by the president, by 
Prof Pear, and by Sir Richard Threlfall, visits to 
works, excursions, the annual dinner, and a number 
of social gatherings. American chemists and chemical 
engineers who may find it possible to visit Great 
Britain in connexion with these meetings may be 
assured of a cordial welcome from their British 
colleagues, by whom the occasion is being anticipated 
with much pleasure 

In opening a discussion at the Society for the 
Study of Inebriety on alcohol in therapeutics on 
April 9, Dr J. D. Rolleston said that from the earliest 
times the subj'ect has given* rise to acrimonious dis- 
cussions in the medical profession. On the introduction 
of distilled liquors into medicine in the thirteenth 
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century, the new remedy was regarded as a panacea 
and as an elixir of life, as was shown by the terms 
aqua mice and eau de me, though the designation of 
eau de mart, used by Voltaire several centuries later, 
appeared more applicable. The remarkable decline 
in the therapeutic use of alcohol within the last thirty 
years is best illustrated by the fall in the alcohol bill 
in various hospitals, but is also shown by the practice 
of individual physicians and the small place which 
alcohol now occupies in modern text-books of medicine 
compared with those of forty years ago, when the 
writers, still imbued with the medieval doctrine, 
extolled the therapeutic value of different alcoholic 
beverages in a great variety of diseases At the 
present time m the United States only a minority of 
practitioners have applied for a licence m those States 
in which the right to prescribe alcohol is granted 
The conditions in which alcohol is still chiefly em- 
ployed are pneumonia, entenc fever, diphtheria, and 
other acute infections, diabetes, heait disease, tuber- 
culosis, inoperable cancer, and senility, but it does not 
appear to be indispensable in any of them In con- 
clusion, Dr. Rolleston maintained that the factors 
chiefly responsible for the undeserved esteem which 
alcohol still enjoys as a therapeutic agent are tradition, 
rather than scientific evidence, extra-medical influences, 
and personal considerations. 

All cities in the world with populations of more 
than half a million are being faced with the problem 
of transporting large numbers of workers daily from 
one section of the city to another For London, 
Captain Swmton and Col M. O’ Gorman are advo- 
cating a raised ring road 15 miles in circumference 
which would pass near the eleven railway termini 
and Earl’s Court According to an article in the 
Westmghouse International for May, considerable relief 
for congested traffic can be obtained by using modern 
electric ears operating in subways or on overhead 
tracks Some of the new ears are more than 42 feet 
long and weigh 15 tons. No other vehicle can haul 
so many people with equal safety at such a low fare. 
In America, in one city alone the inauguration of a 
new electric rapid transit system is calculated to save 
one hundred thousand passengers one hour daily. 
Cars are now made to accommodate 104 passengers 
comfortably, fifty -horse -power motors being used. 
Trackless trolley buses are also successfully operated 
in many cities in the United States They are of the 
six-wheeled type, weighmgr, about 8 tons, using fifty- 
horse-power motors and taking their power from an 
overhead 600-volt trolley wire. A large number of 
petrol buses are now being supplied with electric 
equipment, which usually consists of a generator and 
one or two motors. It is claimed that these petrol - 
electric vehicles have many advantages over those 
operated purely mechanically They accelerate much 
more smoothly, and owing to the absence of gears 
there is very little noise These improvements are 
the result of long-continued experimental researches. 

The Manson Medal of the Royal Society of Tropical 
Medicine and Hygiene, awarded trienmally, is to be 
presented this year to Sir Ronald Ross. It was 
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founded in memory of Sir Patrick Manson in 1922, 
and has been awarded to Sir David Bruce and Senator 
Ettore Marchiafava Qualifications for the medal 
are contributions of outstanding merit to knowledge 
of tiopical medicine and hygiene The Chalmers 
Medal, which was founded in 1921 by Mrs Chalmers 
m memory of her husband, Dr Albeit J Chalmers, 
IS awarded every second year to the younger woikers 
in the field of tropical medicine and hygiene, who 
must be undei foity-five years of age on June 1 of the 
year of award It is to be presented this year to 
Majoi J A. Sinton , previous awards have been to 
Prof E Roubaud, Prof Wariington Yorke, and Dr. 
H. Lyndhurst Duke Though the Manson Medal was 
founded in memory of Sir Patrick Manson, the Society 
is endeavouring to found a more substantial memorial 
m the shape of a permanent home for the Society. 
To this end the “Manson House” Fund was started, 
and already donations have brought in £4373, while 
£3000 have been promised on loan without interest. 
It IS hoped that a sufficient sum will now soon be 
raised to enable the Society to purchase suitable 
premises which will form the headquarters of the 
Society and will be named after Sir Patrick Manson, 
the first president of the Society 

The tenth annual meetings of the American Geo- 
physical Union and of its sections will be held m the 
National Academy and Research Council Building, 
Washington, D C , on April 25 and 26 Following 
the business meeting of the general assembly of the 
Union on the afternoon of April 26, the Union will 
hear the five following general-interest papers, all 
relating to current or recent work, piesented by the 
Section of Oceanography. The expedition of the 
submarine S21 to the Caribbean Sea and Gulf of 
Mexico, by C S Freeman , oceanography and the 
fisheries, by Henry B Bigelow , the international 
ice patrol, with special reference to its economic 
aspects, by Edward H Smith ; the co-operative 
survey of the Great Lakes, by Chailes J Fish ; the 
work of the Carnegie to date, by W J Peters. The 
SIX sections, dealing respectively with geodesy, seis- 
mology, meteorology, teriestrial magnetism and 
electricity, oceanography, and volcanology, will hold 
short business meetings to be followed immediately 
by progress-reports and scientific papers The scientific 
sessions will be open to persons interested m geophysics, 
whether members of the Union or not. These annual 
meetings are increasingly inteiesting each year, not 
only because of the stimulus afforded the study of 
problems concerned with geophysics, but also by 
reason of the co-operation of the corresponding 
geophysaeal oigamsations of Canada and Mexico, 
which is making for initiation and co-ordination of 
geophysical researches depending upon international 
and national co-operation. 

In the couise of his presidential address to the 
Institution of Professional Civil Servants at the annual 
general meeting on April 12, Sir Richard Redmayne 
dealt with the position of the technical expert in the 
civil service He referred to the claim which the 
Institution IS putting forward on behalf of scientific 
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members of the Civil Service, of whom, thanks to the 
understanding it has recently reached with the Associa- 
tion of Scientific Workers, it is fully representative. 
The claim is not just a demand for ‘ more money ’ , 
it is based upon the thesis that a modern State must 
accord to the scientific worker a status and a sphere 
of influence as high and as extensive as are enjoyed 
by those whose duty it is to take what is usually known 
as ‘ the decision.’ The case of the scientific worker is, 
however, only one aspect of a much larger problem, 
namely, the status of the technical expert m public 
administration. The Institution is of opinion that 
the watertight division between ‘ administrators ’ 
and ‘ technical advisers ’ is leading to inefficiency and 
waste owing to the absolute power placed in the hands 
of the administrator to determine matters of policy 
m regard to which technical considerations may be 
paramount At the present time the organisation 
of the Civil Service is on the basis of the needs of 
departments of State some two generations ago. The 
reorganisation of the Service in the light of scientific 
progress is of such vital public importance that it 
calls for an inquiry by a public body The Institution, 
the chief aim of which is increased efficiency of the 
public service, will not rest content until such an 
inquiry has been made 

Sir Hubert Wilkins intends to return to the 
Antarctic in September to continue his explorations 
by aeroplane. He has given an account of his plans 
in the Times. From Deception Island, where his 
Lockheed machines are now stored for the winter, he 
and Lieut. Eielson will fly south to Hearst Land along 
the western coast of Graham Land. On this long 
flight no landing-place is assured, for the coasts are 
rugged and the sea will be open, but strewn with 
ice. Sir Hubert suggests that tabular icebergs might 
afford emergency landing-places. On the other hand, 
they may not be available. On Hearst Land a depot 
will be made, and there the aviators will await reports 
of favourable weather conditions from the whalers and 
Commander Byrd in the Ross Sea before starting on 
the flight of 2000 miles to King Edward Land along 
the unknown coast -line of Antarctica. This must be 
a risky flight, for conditions are entirely problematical, 
but it should be possible to cover the distance between 
successive blizzards. Sir Hubert hopes to locate a suit- 
able site for a meteorological station, and in any event 
he will, if successful, add a considerable stretch to the 
coast -line of Antarctica. 

Mr a. M. Daniel, director of the National Gallery ; 
Dr. Cyril Norwood, headmaster of Harrow School , and 
Mr. W J Tapper, president of the Royal Institute of 
British Architects, have been elected members of the 
Athen^um under the provisions of Rule II. of the 
Club, which empowers the annual election by the Com- 
mittee of a certain number of persons of distinguished 
eminence in science, literature, the arts, or for public 
service 

We are informed that, as a result of a recent meet- 
ing, a body has been constituted under the title of the 
“Ultra Violet and Allied Trades Association,” con- 
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sisting of a number of the leading firms engaged in 
the design, manufacture, and marketing of ultra- 
violet, physio -therapy, and other electro -medical 
apparatus m Great Britain The Secretary of the 
Association is Mr C Rodgers, and the offices are at 
Kern House, 36 Kmgsway, London, W.C.2. 

The Swedish Government has placed an order with 
the Marconi Company for the supply of a 60-kilowatt 
aerial energy transmitter for installation at Stock- 
holm The fact that this contract was obtained by 
the Marconi Company m the face of keen competition 
IS a tribute to the excellent design and performance 
of British broadcasting transmitters already installed 
in more than twenty countries outside Great Britain. 
The new Swedish broadcasting station will be effective 
over a very large area It will be operated on the 
low-power modulation system, with deep and dis- 
tortionless modulation , and will be worked direct 
off a three-phase public electric power supply. 

Mr. H. V. Garner and Capt. E. H Gregory will 
again be available to demonstrate the Rothamsted 
and Woburn Experimental Plots during the summer to 
farmers’ and other bodies interested in agriculture or 
market gardening At Rothamsted the soil is heavy 
The experiments deal with the manuring of arable 
crops, grazing land, and hay land, with crop diseases 
and pests, and with new methods of laying down of 
land to grass. At Woburn the soil is light. The 
experiments there are concerned more particularly 
with the manuring of potatoes, sugar beet, wheat, 
malting barley, and the use of green manures. Com- 
munications should be addressed to the Secretary, 
Rothamsted Experimental Station, Harpenden. 

A CATALOGUE (No. 167) of second-hand books of 
science, ranging over most branches, has just been 
published by Messrs. Dulau and Co., Ltd., 32 Old Bond 
Street, W. 1 . It can be obtained free upon application. 
There are upwards of 1400 items listed and the prices 
asked appear very reasonable. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned — ^A general 
engineering master at the Acton Junior Technical 
School — ^J. E. Smart, Municipal Offices, Acton, W.3 
(April 27). An inspector under the Mimstry of Agri- 
culture and Fisheries for the purposes of the Diseases 
of Animals Act, 1894-1925 — The Secretary, Mmistry 
of Agriculture and Fisheries, 10 Whitehall Place, 
S.W.l (April 29). A second assistant in the County 
Analyst’s Laboratory, Derby — ^The County Analyst, 
County Offices, St. Mary’s Gate, Derby (April 29 ). Two 
assistants on the higher technical staff of the Victoria 
and Albert Museum — The Director and Secretary, 
Victoria and Albert Museum, South Kensington, 
S.W.7 (May 4). A lecturer in civil engmeering and 
bmldmg trades work in the engineering department 
of the Portsmouth Mumcipal College — The Secretary, 
Municipal College, Portsmouth (May 4). A lecturer 
in economics at the City of Birmingham Commercial 
College, with special qualifications in transport sub- 
jects — ^The Principal, City of Birmingham Commercial 
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College, Suffolk Street, Birmingham (May 4). A lecturer in physiology in the physiological depart- 
■workshop instructor in carpentry and joinery at the ment of the University of Birmingham — The Secre- 
Birmmgham Central Technical College — The Principal, tary, The Umversity, Birmingham (May 31). Proba- 
The Central Techmcal College, Suffolk Street, Birmmg- tioners for the Indian Forest Service — The Secretary, 
ham (May 6) A techmcal officer for the Air Mimstry Services and General Department, India Office, S.W.l 
Techmcal Development Staff, primarily for work at (July 1). An assistant in the mechanical engineering 
the Boyal Air Force Base, Gosport, in connexion section of the Engineering Department of the Halifax 
with the development of torpedoes for aircraft use — Municipal Techmcal College — The Principal, Municipal 
The Secretary, Air Ministry (S.2) (quoting B,335) Techmcal College, Halifax. A medical woman with 
(May 11). A research assistant in the department of experience in teaching anatomy, to act for the pro- 
coal gas and fuel industries of the University of lessor at the Lady Hardinge Medical College, New 
Leeds, for work in connexion with the Joint Eeseareh Delhi — The College Principal, Lady Hardinge Medical 
Committee of the Institution of Gas Engineers and the College, New Delhi, India. A laboratory steward in 
University — The Registrar, The University, Leeds the physics department of the Military College of 
(May 12) A post m the zoological department of Science, Woolwich. A qualified techmcal chemist at 
the University of Manchester — The Registrar, The the Stores Inspection Department of the Office of the 
University, Manchester (May 14). A professor of Crown Agents for the Colonies — The Crown Agents 
physiology intheUmversity of Bristol — The Secretary, for the Colonies, 4 Millbank, S.W. (quoting 0/Sec. 
The University, Bristol (May 16). An assistant Office 91) 

Our Astronomical Column. 

The Radius oe Space — The following cablegram it gives the observer powers of study much greater 
(which has been somewhat expanded from its very than those afforded by the photographic plate This 
concise telegraphic wording) was received from Dr. only records the aspect at a single instant, whereas the 
Ludwik Silberstein on April 10 • “A star formula observer with the spectrohehoscope can quickly de- 
which IS developed m the course of my monograph tect the most active regions of the disc, and follow the 
‘ The Size of the Universe,’ now in course of publica- changes continuously. Prof Hale says “ I have 
tion at the Oxford University Press, when applied to frequently seen the swift flow towards sunspots of 
35 stars of type 0 yields for the radius of space the masses of hydrogen larger than the earth, adequately 
value 3 2 X 10^^ astronomical units ; when applied to recorded with the spectroheliograph only once in 
29 Cepheids, 3 0 x 10^^, and when applied to the 246 twenty years.” 

more distant stars of Young and Harper’s list, Prof. Hale goes on to describe a further improve- 

3*4 X umts The latter computation was com- ment, the ‘ line shifter ’ ; this is an adjustable plate 
pleted on April 7 ; its agreement with the two former of plane glass behind the second slit, which permits 
ones definitely establishes that space is finite, and that the observer to set different parts of the width of the 
its radius is thirty trillion miles (in the British use of line on the slit in quick succession ; this gives mforma- 
the term), or about five million light-years ” tion about the radial motions in different regions of 

The Emstein theory has familiarised us with the the formation One side of an arch may be seen to 
idea of space being limited and re-entrant into itself ; be rising, while the other is falling Prof. Hale has 
the surprising point in the above communication is prepared instructions whereby a handy person can 
the much smaller value that is assigned to the radius construct a spectrohehoscope at a cost “ comparable 
than has been found by other methods. It is, indeed, with that of a fine radio set ” 

only a small fraction of the estimates of the distances ^ 

of the fainter spiral nebulae that have been assigned Greenwich Observations of the Sen and 
in recent years by Profs. Hubble and Shapley, these Planets. The Astronomer Royal and Mr R. T. 
go up to 140 million light-years. The acceptance of Oullen contribute a paper on this subject to the 
Dr Silberstein’s value would mean a drastic revision January number of the Monthly Notices of the Royal 
of the whole method of determimng distances by the ^tronomical Society. The study of the solar observa- 
periods and apparent magnitudes of Cepheid variables,* tions is carried back to those of Bradley, beginning 
assuming its truth for the moment, we note that the was found that early observations 

two spirals, the distance of which Hubble found to be ^f the sun m right ascension were subject to large 

about a million light-years (the Andromeda nebula errors ; those m declination appeared to be more 

and Messier 33), should also be visible m the opposite satisfactory. Accordingly, the error in longitude has 
direction, since their distance by that route would be deduced from the observations of declma- 

only nine times as great as by the shorter route ; it tion made near each eqmnox , this is a similar process 
so happens that there are conspicuous nebulse very to the well-known method of Flamsteed for deter- 
near the opposite points~7t 3433 and Messier 83 tuning the equinox. The ‘ secular acceleration ’ of 
respectively j their positions for 1860 are respectively the sun is clearly shown by the residuals. The co- 
R A. 12^1 44 “^ 37 s, S. Decl 40° 18*7^ and 13^ 29“^ 9 ^, efficient of is deduced as 0 78'', which is com- 

S. 29° 9 O'. The appearance of Dr. Silberstein’s parable with that found by Dr. Fothermgham. The 

monograph wiU be awaited with interest, but in the residuals show oscillations which accord fairly 

meantime his announcement will necessarily be well in period and phase with those of the moon, but 
received with some reserve. are about one-tenth of the amplitude. 

As regards the outer planets, the residuals of Saturn 

The Speotrohblioscope — Prof. G. E. Hale, the changed abruptly from to - at the date of the 
inventor of the spectrohehoscope, contributes an introduction of the moving wire, 1915. Those of 
article upon it to the Scientific American for April , Neptune have been changing fairly uniformly from 
he shows that it is not a mere toy, designed to enable zero early m the century to ~ 3" m 1928. Its latitude 
the eye to discern features that could be equally well also shows progressive change, but not quite so 
studied by photography , in fact, in several respects regular. 
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A PnEGNAJsrcY Custom in West Aerica — Dr J 
Maes describes in. Man for March a recent acquisition 
of the Musee du Congo Beige from the Katanga 
which IS connected with a child-birth custom distri- 
buted through a wide area m West Africa The 
object IS a clay figurine of a seated female figure 
holding on her lap a disproportionately large bowl 
The stylisation of the hair indicates that the figure 
represents a woman of the Bena Kanioka It is the 
first record of this custom among these people, though 
figures of this type are common among the Baluba 
These figures are made by men during the pregnancy 
of their wives. When the time of delivery approaches, 
and the woman is no longer able to work in the fields, 
the figure is placed at the door of the hut and all 
passers-by place alms in the bowl These gifts are 
shared among the woman’s friends when they return 
at night in return for the produce of their fields 
which they give the expectant mother, and for labour 
which they have expended on her garden This 
custom IS found among the Yoruba, and clay figures 
made by the peoples of the Gulf of Guinea exhibit 
exactly the same characters as these from the south 
of the Belgian Congo. 

The Tasmanian Skull —Prof Wood-Jones {Jour 
Anat,, vol 63, pt 2, pp. 224-232) m a recent paper 
gives a group of four graphic reproductions of the 
averege or composite skull of the Tasmanian, the 
first of a series of racial types with which he proposes 
to deal in turn. The reproductions include the normae 
lateralis, facialis, occipitalis, and verticahs, and are 
based on ninety skulls. The author finds that the 
whole cranium presents a rounded and well-filled 
contour which is considerably in advance of that 
shown in figures usually given in works on physical 
anthropology The temporal fossae are well filled and 
the vault of the skull evenly rounded in facial view 
The forehead is not markedly narrow nor is the vault 
of the cranium low or long. The cramal capacity, 
using Lee’s formula, averages 1353 c c , or, using the 
formula of Broca and Manouvrier, 1424 c c This is 
high compared with the previous estimates of 1220- 
1230 c c The author concludes that the commonly 
accepted low average cranial capacity in this race, like 
the reputedly humanly low-class features of the 
cranium, has been wrongly emphasised, with the 
result that the Tasmanian has been ascribed a lower 
place in the human scale than the examination of his 
cranium warrants 

Spawning Migration oe Salmon. — ^A report just 
received from Russia (“Physico-chemical character- 
istic of breeding migration fast of Keta Salmon,” by 
Prof B. P. Pentegoff, U N. Mentofi, and E, F 
Kurnaeff BulleUn of the Pacific Scientific Fisheries 
Research Station, vol 2, part 1. Vladivostok, 1928) 
contains an interesting study of the breeding migra- 
tion fast of the Keta salmon It is stated that the 
total distance traversed by the Amur River autumn 
salmon during the spawning migration is about 1200 
kilometres in the river alone. The information upon 
the sea portion of the migration is meagre, but on 
the basis of a single marked fish liberated from the 
Island of Unda and later recaptured in the River 
Pankara, Kamchatka, the authors conclude that the 
sea migration is similar to the river migration, that 
IS to say, m a contranatant direction and towards 
increased temperature. During this portion of its 
migration the fish travelled at a rate of 70 kilometres 
per day for 34J days, without food Perhaps the 
mam value of the paper lies in the detailed physical 
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and chemical studies of the fish at all stages of the 
journey up-nver, during which the speed of the fish 
is said to be on the average 115 kilometres per day, 
and to be in inverse ratio to the speed of the current. 
A total of 172 fishes (equal numbers males and females) 
were subjected to minute analysis From the sea to 
the time of death after spawning, the males lost 77 21 
per cent of their reserves of energy, and females 78 75 
per cent At first the proportion of energy expendi- 
ture from the destruction of fat to that from the de- 
struction of protein increases, but this relation is later 
reversed. It is calculated that the average daily ex- 
penditure of energy in their passage up the river is 
25,810 small caloiies for males, and for females, 28,390 
small calories, for each kilogram of live weight 
Among the more important chemical changes m the 
muscrdar tissue are the following . From the sea to 
the time of death at the spawning ground, the loss 
of fat was 98 72 and 97 27 per cent in males and 
females respectively , of proteins, 57 29 and 57 68 
per cent ; of ash, 47 03 and 47 07 per cent ; and of 
water, 15 18 and 20 74 per cent respectively. 

Bryozoa and Alg^ of Mutsu Bay — Dr. Yaichiro 
Okada reports on the cyclostomatous Bryozoa and 
Mr Yukio Yamada on the marine Algse of Mutsu Bay 
(“Cyclostomatous Bryozoa of Mutsu Bay” and 
“ Marine Algae of Mutsu Bay and Adjacent Waters, 
II,” Report of the Biological Survey of Mutsu Bay, 8 
and 9. Science Reports of the Tdhohu Imperial Uni- 
versity, 4th Series (Biology). Sendai, Japan, vol 3,Ko. 
4, Fasc 1, 1928) Both papers are contributions from 
the Marine Biological Station, Asamushi, Aomon- 
Ken The Bryozoa in their zoogeographical dis- 
tribution combine the characteristics of the Pacific 
boreal sub-region and the Indo-Pacific coastal region. 
In continuing his work on the marine algse, Mr. 
Yamada has himself made extensive collections, 
adding very appreciably to the knowledge of the 
floia of the district Kot only does he record and 
describe many rare forms, but, what is really more 
important, he also shows that many species are com- 
mon which were not before known to live there at 
all Some of his most interesting finds belong to the 
Elachistacese, growing in pools on fronds of Sargassum 
and Phyllospadix Fifty species of algse are recorded 
in the present report, making 86 in all, 6 of which 
are new 

Non-prolieerating Bacteria. — In two papers 
(J Hygiene, 28, pp 139-46 ; 1928 , and Ann de la 
Brasserie et de la Distillation, Dec 10, 1928), Dr. 
J. H Quastel sums up the interesting results which 
he and his colleagues have obtained at the Bio- 
chemical Laboratory, Cambridge, by the study of 
non-proliferating, or, as they were at first less happily 
termed, resting bacteria The organisms are used in 
the form of a suspension under such conditions that 
practically no growth occurs during the observations, 
and the chemical changes can thus be studied without 
complication. The properties of such organisms have 
been intensively investigated in the case of B. coli, 
w^hich has the power of activating a very large number 
of substances, that is, rendering them capable of 
performing chemical reactions, such as reducing 
methylene blue, which they cannot peiform in the 
absence of the cell. The degree of activation pro- 
duced varies greatly with different substances, and, 
moreover, the activating powers towards different 
substances are very differently affected by varying 
modes of treatment of the organism. Thus, after 
treatment wuth toluene, glucose is no longer activated, 
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whereas formic acid is as powerfully activated as 
before the treatment Facts of this kind have led 
the author to the view that activation of the substrate 
is not necessarily due to the existence of specific 
enzymes. He suggests that activation, which con- 
sists in a polarisation (an internal electrical change) 
of the substrate molecules, occurs at particular regions 
or centres on the surface structures (interfaces) of 
the cell. Activation is conditioned by the specific 
adsorption of the substrate at the activating centre, 
the constitution of the substrate molecule and the 
nature and strength of the polarising field This 
theory is successfiily applied to the explanation of 
the observed phenomena of activation and of the 
conditions necessary for anaerobic growth. 

SuGAB Beet Teials — The report of the second 
year trials of sugar beet carried out by the University 
of Bristol on some thirty -three local farms adds very 
little indeed to the information already available as to 
the cultivation and manuring of that crop As a wide- 
spread demonstration, this experiment may have served 
its purpose in giving the farmers illustrations of the 
cultivation and manuring of what is after all a com- 
paratively new crop, but the results obtained must 
not be regarded too seriously. The trials had a wide 
range, and covered cultivation, time of application of 
nitrogen, and the form of nitrogen to be applied, and 
on the results one draws the general conclusion that 
a moderate application of one or other of the soluble 
nitrogenous fertilisers will produce an increase in yield 
which IS sufficiently great to make the practice profit- 
able. This cannot be considered as new information, 
but it may serve to confirm over a considerable area 
of cultivation the results of smaller individual trials 
carried out in various parts of Great Britain from 
about 1877 until the present time It is interesting 
to notice that the yields obtained in the trials now 
described are relatively high Even without mtrogen, 
and over a range of soils including Greensand, Bunter 
crag, and Old Bed Sandstone, an average of 12 2 tons 
of washed beet per acre was obtained The average 
obtained by Great Britain as a whole durmg last 
season was about 8 tons of washed beet per acre. 
Within this margin, between the eight and the twelve, 
lies the future of sugar-beet growing in England, for 
unless the return per acre improves it is almost certain 
that the reduction of acreage which was seen last 
year will continue in future years and the factories 
will be unable to find acreage to support themselves. 
If such trials as those reported upon from Bristol 
serve only the purpose of showmg the growers how 
increased yields may be obtained without undue 
increase of expense, then they may well find justifica- 
tion for their continued existence. 

Hew Gastbopod peom the Silurian op Alaska. — 
From the same Upper Silurian horizon in Alaska 
whence he obtained the remarkable bivalve Pycno- 
desma (see Nature, Oct. 22, 1927, p. 600), Mr. Edwin 
Kirk has now described {Proc. U,S. Nat. Mils., vol. 74, 
art. 18) an equally interesting new gastropod to which 
the name of Bathmopterus hr atm has been given. The 
shell superficially resembles Buomphalopterua, but has 
a well-defined slit band and is apparently referable 
to the Pleurotomaridae, or possibly the Euomphalidse 
The specimens here described and depicted came from 
Willoughby Island in Glacier Bay. 

Mollusc A pbom the Gulp op Calipobnia and the 
Pearl Islands. — ^Mr. H. P. Bingham, of Hew York, 
followmg in the footsteps of the late Prince Albert of 
Monaco, has been conducting expeditions in his yacht 
Pawnee and forming a collection for the purpose of 
oceanographic research at the Peabody Museum of 
Hatural History, Yale University, while a BulleUn of 
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the Bingham Oceanographic Collection is published m 
connexion therewith. Although the primary object 
has been ichthyological research, other branches have 
not been passed by altogether, and Lee Boone describes 
in the BulleUn (vol. 2, art 5) the mollusca dredged in 
1926 durmg an expedition to the Gulf of California and 
the Pearl Islands of the Gulf of Panama. Considering 
the faunal richness of the region as revealed by 
Carpenter, Adams, and Dali, the list is a small one, biit 
several of the species now obtained were rare, and one, 
Tellina barharce, from the Pearl Islands, is new. Six 
of the species are figured, by half-tone process from 
photographs, on three plates, wffiich are distinctly 
works of art, 

Trinidad Well-Waters. — It is seldom that a study 
of oilfield waters is of less significance, either in itself 
or in its bearings on exploitation problems, than the 
study of petroleum m any region, and Trinidad has 
shown itself to be no exception to this statement. The 
technical data requisite to geochemical interpretations 
of the various waters encountered in oilfields here, have 
taken time to accumulate ; although developments 
have been in progress for several years past, not until 
now has it been possible to present a co-ordinated 
account of the hydrology of these oilfields as a basis of 
geological and economic considerations Messrs J. S. 
Parker and CAP Southwell’s recent paper, read 
before the Institution of Petroleum Technologists, 
emphasises such considerations by showmg that, as in 
most other cases, chemical investigations of associated 
waters with oil, lead to anticipation of water-bearing 
strata likely to be penetrated by drilling wells , with 
such fore-warning, casing programmes can be arranged 
accordingly and preparations for water shut-off at 
specified depths be initially made ; the data are also 
available, when correctly interpreted, as confirmatory 
evidence of subsurface structure, particularly when 
the strata involved are unfossiliferous ; in the event 
of salt water invading a well or flooding an oil-sand 
(through leaky casing or faulty seating), the source of 
such water may be deternunable ; while the discrimin- 
ation between different waters (top, intermediate, 
bottom, edge), when possible, elucidates both extent 
and trend of oil-reservoir rocks and of oil accumulation 
therein. In short, the authors demonstrate that, now 
the essential chemical data are available to operators 
in Trimdad, solution of existing problems concerned 
with different waters in different fields should be 
possible, and future developments will have an advan- 
tage of the geochemical interpretations which their 
researches on the subject have made possible 

True Bearing and Distance Diagram — ^A true 
bearing and distance diagram has been devised by 
Mr. E. A. Reeves and published by the Royal Geo- 
graphical Society (price Is. 6d.). The diagram con- 
sists of the network of a hemisphere on the stereo - 
graphic projection. By its aid the true bearing of 
any point on the earth’s surface from any other point 
can be easily found . It also gives the distance between 
the two stations and allows the drawing of the arc of 
a great circle between them The diagram should 
prove of great value in survey expeditions obtaining 
wireless time signals in connexion with longitude 
determination. Along with the diagram and pam- 
phlet of instructions, there is given a spare unfolded 
copy on strong cartridge paper with a radial pointer. 

Thermionic Valve Potentiometer for E.M.F. 
Measurements. — ^Most of the applications of ther- 
mionic valves to the determination of E.M.F. measure- 
ments have the disadvantage that they depend upon 
the constancy of the valve characteristics and require 
constant sources of fiQ.ament and plate potentials. An 
apparatus described by H. M. Partridge in the J ournal 
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of the Amencan Ghem/ical Society for January is claimed 
to be free from these limitations and may be used with 
cells of very high resistance, such as a cell containing 
two glass electrodes, since it is essentially electrostatic 
in operation A four-electrode valve, together with 
a three -electrode valve, is used, the second valve acting 
as an amplifier giving greater sensitivity. No calibra- 
tion of the valves is necessary, and the E M F is read 
directly from a voltmeter in the grid circmt of the first 
valve The accuracy depends largely on the degree of 
precision of the voltmeter. 

Molecular Hydrogen. — Diatomic hydrogen (H 2 ), 
although regarded until recently as a simple substance, 
has been shown by the new mechanics to be capable of 
existence in two modifications, which have been termed 
ortho -hydrogen and para-hydrogen by analogy with 
corresponding helium atoms Considerable support 
for this idea has already been found in spectroscopic 
and thermal data, and in a recent issue of Die Natur- 
wissenschaften (Mar 15) it has been reported inde- 
pendently by A, Eucken, and by K F Bonhoeflfer and 
P Harteck, that a separation of the components can be 
effected A Eucken has employed the simple device 
of holding hydrogen under pressure for some days, at 
liquid air temperatures, changes in the relative amounts 
of the two forms present being followed by the increase 
m the rotational component of the specific heat of the 
gas In addition to this method, the other investi- 
gators appear to have made use of fractional con- 
densation on charcoal at the temperature of liquid 
hydrogen, as well as direct liquefaction of the gas. 
They claim to have prepared practically pure para- 
hydrogen, and state that it is moderately stable if 
stored in glass vessels under normal conditions of 
temperature and pressure, reverting only very slowly 
to the equilibrium mixture on standing, but that the 
change can be accelerated by an increase in pressure, 
and that it takes place rapidly under the influence of 
an electric discharge, or in the presence of platinised 
asbestos. 

A Portable Electric Harmonic Analyser. — 
K Thornton Coe gave a demonstration at the In- 
stitution of Electrical Engineers on Mar 21 on an 
electric harmonic analyser for electric waves The 
operation of the instrument depends on the principle 
that a dynamometer instrument only gives a steady 
reading when the currents in the fixed and moving 
coils have the same frequency. A small current of 
about the fifth of an ampere is obtained from the 
voltage or the current to be analysed, and passes 
through the moving coil of the instrument. Through 
the fixed coil a current which follows accurately the 
sine law and the frequency of which can be varied is 
passed. At the harmonic frequencies large deflections 
may be produced, and as the analysing current is read 
on a thermal ammeter the amplitude of the harmonic 
can be found The chief feature of the apparatus is 
the method of producing the analysing current by 
using a special contact disc driven by a small syn- 
chronous motor actuated from the alternating eui’rent 
circuit. One ring of contacts is used for each harmonic 
A tuned circmt is used for improving the wave shape 
of the analysing current. The instrument obtains 
each harmonic separately from steady readings on two 
instruments. It is claimed that by its use alternating 
current waves can be analysed up to the forty-ninth 
harmonic. It is of importance in practice to determine 
the wave shapes produced by electric generators. If 
an appreciable harmonic be present in the limits of 
audition, annoying interference with neighbouring 
telephone circuits may ensue This can generally be 
remedied by slightly modifying the generator circuits. 
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Atomic Weight Keforts. — A correspondent points 
out that the German values for atomic weights given 
under the above heading in the issue of Nature for 
Mar. 9, p 390 (in which the value for phosphorus 
should read 31 02, and not 3T62) are mainly identical 
with the values adopted in 1925 by the International 
Commission on the Chemical Elements in its atomic 
weight report, which, though not an annual publica- 
tion, was the successor to the former annual report of 
the International Committee on Atomic Weights. It 
thus appears that the German Commission has re- 
tained the international values for the elements men- 
tioned {loc. ciL)y whilst the English sub-committee has 
used F. W. Clarke’s values. 

Distillation of Wood -Tar in Hydrogen — ^Many 
years ago the interest of the Russian school of orgamc 
chenusts in pyrogenic reactions was well known, and 
that this interest still continues has been shown by the 
work which has been published in recent years by 
W. N. Ipatiev from the Academy of Sciences in Lemn- 
grad The effect of heating orgamc substances under 
pressure in the presence of hydrogen and of alumina 
and iron catalysts has been investigated, and the re- 
sults of this treatment on wood tar and tar oil are now 
described {Berichte, vol. 62, p. 401, February 1929). 
It is found that the use of hydrogen results m an in- 
crease in the yield of liquid products, which are richer 
in hydrocarbons and low-boiling fractions than the 
products of ordinary ‘ cracking ’ Correspondingly, 
there is a decrease in the proportion of imsaturated 
compounds formed, and this is reflected in the loss of 
the unpleasant smell which is a disadvantage of the 
ordinary product, and m the absence of a tendency to 
darken on keeping. The authors, Ipatiev and Petrov, 
suggest that the new products might be used for ex- 
traction or lubricating purposes. 

The Nickel-Chromium Plating Process. — Chro- 
mium IS being extensively used instead of nickel as a 
protective coating for iron, not only for the purpose 
of producing a highly lustrous and durable surface, 
but also for the surface-hardemng of bearings. That 
it has not yet displaced nickel is due to the difficulties 
encountered in electroplating. In an article in the 
Ghemiher-Zeitung oiMav. 13, Prof. Pfanhauser, director 
of the Langbein-Pfanhauser-Werke A.-G., Leipzig and 
Vienna, deals with these difficulties and describes how 
they have been overcome by a method which is pro- 
tected by the patents of the Chrom-Interessen Gemein- 
schaft. By using a high current-density, the time 
required to produce a stable and highly resistant 
coating of chromium has been reduced to five or ten 
minutes, the original iron or brass having previously 
received a layer of nickel 0 02-0 025 mm thick The 
advantages of using an intermediate layer of nickel 
are twofold, for not only is the cost of plating very 
greatly reduced, but also the risk of corrosion of the 
iron or brass by traces of chromic acid, deposited with 
the metal, is obviated. The chief disadvantage has 
hitherto been the tendency for both metals to peel 
after a short time. The reason for this is that some 
hydrogen is deposited with the metals at the cathode. 
In order to overcome this defect, it is necessary in the 
first place to pay special attention to the deposition 
of the nickel, which must be sufficiently thick, and at 
the same time poor in hydrogen, to be able to absorb 
by diffusion the gas which is associated with the chro- 
mium layer Old-fashioned nickel-plating processes 
may be quite unsuitable for the purpose, and the 
solutions require very careful control A further source 
of trouble is due to traces of grease or oxide on the 
ongmal metal, particularly on brass, which will 
ultimately cause blistering. 
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Geological History of 

^pHE Atlantic is the best test case for the theory of 
the permanence of the ocean basins. According 
to one view, the Atlantic trough is a primeval geo- 
graphic feature and dates back to the pre -Palaeozoic 
According to an alternative view, it has been re- 
peatedly so broken up by lands trending east to west 
acioss it that there has often been no sea entitled to 
the name of the Atlantic. 

The Icelandic Ridge, the northernmost of these 
cross lands, is generally accepted, and it wa>s probably 
finally severed between the Upper Palaeolithic and the 
Neolithic. This land is shown by varied evidence 
from different geological periods to have extended as 
far south as a line from Newfoundland to Ireland, or 
to the Azores. It formed the northern shore of the 
Tethys. 

The mam issue regarding the Atlantic relates to the 
southern side of the Tethys and the Brazilio-Etlnopian 
land. That the South Atlantic was occupied by land 
in the Paleozoic era is indicated by the absence of 
marine rocks from most of both coasts From Upper 
Oarbomferous to Lower Jurassic times, Brazil and 
Africa were parts of Gondwanaland, and a southern 
fauna and flora ranged through both. The invasion 
of this land by the sea began in the Middle Cretaceous 
Period, with gulfs from the Mediterranean which 
reached Brazil and Angola • they were closed to the 
south, as the marine fauna of Cape Colony is distinct 
and ranged westwards through Chile, and as the fresh- 
water fauna was continuous between Africa and 
South America 

This continuity is shown by the river fish, porcu- 
pines, lizards, snakes, and many invertebrates, of 
groups that were in existence in the Lower Kainozoic 

1 rrom the presidential address to the Geological Society of London, 
delivered by Prof J W Gregory, F B, S , on Feb 1 5 

Cylinders for the Storage 

rpHE publication of the third and fourth reports 
J- of the Gas Cylinders Research Committee of the 
Department of Scientific and Industrial Research 
completes the work of that Committee. The first 
report dealt with ordinary commercial cylinders for 
permanent gases, the second with the periodical heat 
treatment of carbon steel cylinders, and recommended 
that such cylinders should be made of 0-45 per cent 
carbon steel as an alternative to the 0 25 per cent 
carbon steel approved in 1895, whereby the working 
stress m the cylinders would be raised from 8 to 10 
tons per square inch, while the weight would be 
reduced by about 20 per cent. The first report (see 
Nature, 109, 460 ; 1922) is now out-of-print, but a 
revised summary of the recommendations it contained 
has been issued lately. 

A further reduction of weight to one -third of that 
recommended by the 1895 Committee is possible by 
the use of alloy steels. This is called for in the case 
of cylinders used for medical, aeronautical, and mine- 
rescue work, and the question of constructing cylinders 
of duralumin and alloy steels contaimng mckel, 
chromium, and molybdenum has been examined by 
the Committee. The third report gives details of 
this investigation. Commercial and mechanical diffi- 
culties rather restricted the scope of the work, and 
alloy steel cylinders alone have been investigated 

^ Department of ScienMc and Industrial Research Ordmary 
Commercial Cylmders for the Permanent Gases Summary of 
Recommendations (Revised) Pp m+7 id net Third Report of 
the Gas Cylinders Research Committee (Alloy Steel Light Cyhnders). 
Pp 111 4-74 +1S plates 2s M net Fourth Report of the Gas 
Cylmders Research Committee (Cjlinders for Liquefiable Gases) 
Pp. v+161 is net (London* HM Stationery Olfice, 1929.) 
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the Atlantic Ocean.’^ 

era The evidence shows that the connexion lasted 
until the end of the Oligocene , but it cannot have 
lasted much later, as the more specialised mammals 
and birds — ^for example, the humming-birds — did not 
use it as a land bridge 

The existence of this land-connexion in Oligocene 
times IS shown by the occurrence of the same shallow - 
water marine animals in the West Indies and in the 
Mediterranean Some of them might have crossed by 
a chain of islands, but that the land was continuous is 
shown by the marine mollusca of the West Indies and 
the Mediterranean being distinct from those m the 
south The first commingling in South America was 
in the Upper Miocene (Entrerios Beds), according to 
H von Ihermg A slight temporary land-connexion 
was established m the Upper Miocene, as shown by 
the migration of H%pparion grac%le to Europe and of 
African antelopes to the United States. 

This land-connexion was severed too early to have 
served as Atlantis, though the Canaries may have 
been joined to the mainland up to the Pleistocene 
There is no geological evidence of any land -connexion 
of Africa and South America in the time of man. 

The Atlantic is a relatively young geographical 
feature and due, as held by Suess, to the growth of two 
gulfs, which projected northwards and southwards 
from the Tethys. These gulfs were formed by sub- 
sidences which began in the Middle Cretaceous and 
have continued to the Pleistocene, and they finally 
united the Arctic, the North Atlantic (Poseidon), and 
the Nereus or the South Atlantic, The Atlantic trough 
IS the greatest of meridional geographical features, 
and is due to the collapse of a belt of the crust along 
faults and tensional fractures connected with the 
pressure of South America westward against the 
Andes 

and Transport of Gases. ^ 

properly. The Committee recommends the use of 
mokel-chroimum-molybdenum steel cylmders for the 
storage and transport of ‘ permanent ’ gases, the 
steel to have the following composition Nickel, 
2*5 per cent , chromium, 0*6 per cent , molybdenum, 
0*6 per cent , manganese, 0*6 per cent , carbon, 
0*3 per cent, silicon, 0-15 per cent; sulphur, 0*4 
per cent (max ) ; and phosphorous, 0*03 per cent 
(max ), and the remainder iron, and to have the follow- 
ing mechamcal properties . Ultimate tensile strength, 
55-65 tons per square inch , yield stress, not less 
than 45 tons per square inch , an elongation not less 
than 18 per cent on 2-mch gauge length Seamless 
and weldless finished cyhnders of about 20 cubic 
feet of gas capacity are required to be subjected to 
a hydraulic proof pressure of 2700 lb per square inch , 
to stand a pressure of 2550 lb per square inch and 
show no sign of leak, and to withstand the impact of 
an armour-piercing bullet (Mark vii P) without burst- 
ing when filled with air at a pressure of 1800 lb. per 
squai’e inch. The thickness of the cylinder wall for 
cylinders of 4 inch outside diameter must not be less 
than 0*080 inch, and particles of shale, oil, grit, 
filings, etc , must be carefully removed from the 
cylinder. They are to be subjected to the hydraulic 
test at least once m every two years 

The considerations that are of importance in the 
case of cylinders used for the storage and transport 
of liquefiable gases are radically different from those 
ruling in the case of permanent gases. In the former 
case, so long as the cylinder is not completely filled 
with liquefied gas, the internal pressure is the satura- 
tion pressure, and this in general is qmte low and 
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increases relatively considerably, but absolutely only 
slightly with rise of temperature Liquefied gas, 
however, has a relatively high coefficient of thermal 
expansion, and unless a sufficient free space is left in 
filling a cylinder, dangerous pressures may be de- 
veloped owing to the cylinder becoming filled with 
liquefied gas on rise of temperature Cylinders for 
the permanent gases are designed on the basis that the 
stresses in a cyhndei wall due to internal pressure are 
limited, say, to one-quarter of the ultimate strength of 
the material. The same basis, applied to cylinders for 
liquefiable gases, would result m the production of cylin- 
ders altogether too fragile for commercial purposes 
These considerations and others are set out in 
detail m the very interesting fourth report of the 
Committee. The storage and transport of liquefied 
sulphur dioxide, ammonia, chlorine, methyl and ethyl 
chlorides, hydrocyanic acid, phosgene, carbon dioxide, 
nitrous oxide, and ethylene are considered Acetylene 
w’-as excluded from the Committee’s terms of reference 
It is recommended that cylinders for the transport 
of these gases should be made of seamless tubes of 
carbon steel produced by the acid or basic open hearth 
process and having the following approximate 
composition , Carbon, 0 20-0*25 per cent , sulphur, 
not exceeding 0 045 per cent , phosphorus, not 
exceeding 0 045 per cent , manganese, 0 45-0 75 per 
cent , silicon, not exceeding 0 2 per cent, and the 


rest iron. Alloy steel is not to be used. The thick- 
ness of the cylinder wall is to be dependent upon the 
maximum internal pressure and the external diameter 
of the cylinder, and formulae for deducing such 
thickness are given in the report After manufacture, 
cylinders are to be heated uniformly at 860°-890° C 
and allowed to cool in still air. 

Filling ratios for vaiious pressures in temperate 
and tropical climates for each of the gases are tabu- 
lated. Fimshed cylinders are to be subjected to 
specified tensile and hydraulic stretch and fiattemng 
tests and are to be provided, as in the case of cylinders 
for containing ‘ permanent ’ poisonous or inflammable 
gases, with completely protected valves, which must 
be left-handed in the case of cylinders containing 
inflammable gases Hydrocyanic acid must not be 
stored for more than 8 months , its purity must be 
at least 98 per cent and it should be stabilised to 
prevent polymerisation The valves of cylinders for 
storing carbon dioxide may be fitted with a safety 
device, for example, a copper or vulcanite disc forming 
a gas-tight joint with the valve seat. 

The reports contain valuable appendices relating 
to tests of cylinders, the determination of some of 
the physical properties of commercial samples of 
sulphur dioxide, ammonia, chlorine, methyl chloride, 
carbon dioxide, mtious oxide, ethylene, hydrocyanic 
acid, and ethyl chloride 


Vertebrate Fossils from Glacial 

npHE work referred to below is an important contri- 
bution to our knowledge of the vertebrate fossils 
from the glacial and associated post-glacial beds of 
Scotland in the Hunterian Museum, University of 
Glasgow This monograph was planned twenty years 
ago Various causes have contributed to the delay 
in publishing, but Prof Gregory and Dr Ethel Currie 
are to be congratulated on finally bringing the work to 
conclusion 

Several eminent speciahsts have collaborated in 
examining and naming different parts of the collection 
The resulting publication, however, is more than a cata- 
logue of fossils. Detailed and critical descriptions of 
specimens are first of all given, all the more important 
examples being figured either in the text or on plates. 
There follows a series of notes on the localities and 
geological horizons of the different occurrences In 
one or two instances the views expressed herein are 
matters of controversy, but the authors have been 
careful to direct attention to other opinions It may 
be noted, for example, that Prof Gregory’s behef in 
the marine origin of Boulder Clay is not generally 

1 Monographs of the Geological Department of the Hunterian Museum, 
Glasgow University 2 The Vertebrate Fossils from the Glacial and 
Associated Post-Glacial Beds of Scotland in the Hiinteiian Museum, 
University of Glasgow, and their Evidence on the Classification of the 
Scottish Glacial Deposits By Prof J W Gregory and Dr Ethel D 
Currie Pp vi+26-i-3 plates (Glasgow Jackson, Wylie and Co ; 
London Simpkin Marshall, Ltd , 1928 ) 7s net 


and Later Deposits in Scotland.^ 

accepted in Scotland In addition, the interpretation 
of the evidence as to the exact position of the Cowdon 
Glen deposits is at variance with that of some other 
eminent Scottish geologists. It appears in this con- 
nexion that Craig’s description of the glacial sequence 
in this locality has been slightly misread. Prof 
Gregory classes the deposits as jSTeolithic, but the 
alternative reading would make them older 

The next section of the monograph contains a table 
showing the distribution in time of the characteristic 
Scottish mammal remains, with a proposed correlation 
with the Thames Valley sequence. No Scottish mam- 
mals earlier than Lower Mousterian are known De- 
posits of this age in Scotland are correlated in time with 
the Late-Middle Terrace of the Thames Valley, and the 
period of maximum glaciation in both Scotland and 
England It must be noted, however, as the authors 
point out, that vertebrate fossils in the glacial and 
later deposits have been found in very few localities 
in Scotland, and consist only of isolated fragments 
Nothing occurs corresponding to the rich Pleistocene 
vertebrate faunas of south-east England. 

The monograph concludes with a comprehensive 
bibliography. We agree with the authors in hoping 
that its publication will stimulate interest, and 
result m further chance discoveries being carefully 
recorded and the specimens placed in suitable keeping 


H.M. Dockyard Schools and Naval Architecture. 


A W. JOHNS concludes a series of six articles 
in Engineering for Mar. 29, on “ The Dockyard 
Schools and the Second School of Naval Architecture,” a 
series which fills in a gap in the history of the Admiralty 
system of training shipwrights and naval architects. 
Though all Boards of Admiralty have not been pos- 
sessed with equal zeal in such matters, generally speak- 
ing the Admiralty has been a pioneer in techmcal edu- 
cation. Mr. Johns’ articles necessarily present but 
one aspect of their activities, which to-day range from 
the traimng of bandsmen to courses of strategy for 
captains and admirals. Only so recently as September 
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1925, Sir W J. Berry and Engineer -Vice -Admiral Sir 
Robert Dixon gave an account of the Admiralty 
system of higher education for naval constructors and 
engineers officers to the British Association, and they 
stated that it is no exaggeration to say that during 
the last half-century nearly all advances m warship 
design have been originated by officers who have 
passed through the traimng at Kensington or Green- 
wich. 

Not only have Admiralty students been responsible 
for advances in warship design, but also many of them 
have become associated with great shipbuilding firms. 
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With Lloyds’ Register, and with foreign navies, while 
nearly all the occupants of the various chairs of naval 
architecture in Great Britain have been held by men 
whose professional traimng began in H M. Dockyards 
or at one of the schools maintained by the Adnoiralty 

The dockyard schools at Portsmouth, Devonport, 
Chatham, and elsewhere for the education of appren- 
tices, have a continuous history from 1843 ; and 
Mr. Johns says they “ may be placed amongst the 
most efficient technical institutions in the country.” 
In the first years of their existence they were inspected 
SIX times by Canon Moseley, the mathematician, and 
to his suggestions may be traced many of the improve- 
ments afterwards made. The Schools of Naval Archi- 
tecture were separate institutions, the first (1811- 
1832) and the second ( 1 848-1 853) being at Portsmouth, 
the third (1864-1873) at South Kensington, the fourth 
and still existing one being founded at Greenwich Royal 
Naval College in 1873. Of the first, Mr. Johns gave 
an account in Engineermg m 1926 , the third was the 
subject of an article by Sir William Smith in the same 
journal in July 1923, and Mr E L. Attwood read a 
paper to the Institution of Naval Architects in 1905 on 
the work at Greenwich. Sir William White also re- 
ferred to the work done at South Kensington and 
Greenwich in a paper read at the jubilee meetmg of 
the same body in 1911. 

Mr. Johns in his articles gives an interesting account 
of the development of the dockyard schools and of the 
Second School of Naval Architecture, otherwise known 
as the Central Mathematical School, and recalls some 
of the important work done by the professors, masters, 
and pupils, such as Dr. Woolley, Rawson, Sir Edward 
Reed, and Sir Nathamel Barnaby, the last two of whom 
held the responsible post of Chief Constructor of the 
Navy. A review of the progress of the various schools 
and of the careers of those who have passed through 
them bears eloquent testimony to what can be accom- 
plished by a government department desirous of en- 
couraging talent and industry and of obtaining for 
itself and the nation at large, workmen and officers 
with a high standard of professional and technical 
knowledge. 


Studies on the Polysaccharides. 

AT a meeting of the London Section of the Society 
of Chemical Industry on Mar. 4, Prof. A. R. 
Ling, director of the British School of Malting and 
Brewing, XJmversity of Birmingham, described results 
of recent researches into the structure of starch and 
glycogen, conducted by himself and his collaborators. 

In addition to amylose and amylopectin, the two 
main constituents of the starch of potatoes, arrow- 
root, etc., the granules obtained from cereals contain 
a third substance, amylohemicellulose. Amylose and 
amylopectin are hexa-amyloses partially esterified as 
calcium phosphate esters, whilst amylohemicellulose 
is a silicic ester of amylose. Hydrolysis of starch paste 
with barley diastase converts amylose quantitatively 
into maltose, whereas amylopectin yields soluble 
ajS-hexa-amylose, which is resolved in turn by malt 
diastase to various glucose derivatives. Amongst 
these are found glucosido -maltose and isomaltose. 
Recent study of enzyme action upon these two pro- 
ducts has revealed the fact that both possess a-lmk- 
ages, and not jS -linkages as was hitherto supposed. 

Prof. Ling has also produced evidence to show that 
if glycogen, a polysaccharide widely disseminated 
through the ammal kmgdom and found also in fungi 
and in yeast, is not identical with amylopectin, as 
suggested by Pringsheim, the two compounds are 
certainly very similar. Samples of glycogen after 
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hydrolysis by malt diastase gave products which 
could be investigated with the help of the osazone 
reaction Two compounds were isolated, namely, a 
disaccharide and a non -reducing sugar. The former 
agrees in physical properties with isomaltose and 
possesses a 7 ( 1 • 4) ring. It seems probable that all 
the oxide-rmgs in glycogen and amylopectin are of 
this type and that the conversion of glycogen into 
lactic acid in the muscles during contraction is best 
explained by assuming that the glucose involved 
possesses the 7 -structure. 

The lecture was followed by an account by Dr 
F. W. Norris, of Prof. Ling’s department, of recent re- 
searches on pectin, an important constituent of frmt 
jellies After reviewing earlier work on the subject. 
Dr. Norris referred to Ehrlich’s resolution of pectic 
acid into arabinose, galactose, and tetragalacturomc 
acid. In 1925, Nanji, Paton, and Ling proved that 
these substances are linked in the proportion of 1 1.4 
as anhydrides m a ring structure, the acid carboxyl 
groups being free. An attempt to remove the acid 
groups, in order to produce a hemicellulose, gave an 
unexpected result, the product actually obtained 
being pure galactose -galacturonic acid. The adoption 
of the ring or hexagon formula helped to throw some 
light upon the interpretation of analyses of methoxyl- 
groups, and it seems probable now that the predomin- 
ating unit in soluble pectin is trimethylpectic acid, 
which is present in fresh orange jmce. Reference was 
made to recent work by Candhn and Schryver, who 
obtained a hemicellulose by the action of alkali on 
pectic acid. Schryver has suggested a new class - 
name — the polyuromdes — for all these compounds. 

A wide and interesting field of research has been 
opened up and much remains to be done to clear up 
many existing perplexities. 


University and Educational Intelligence. 

London. — The annual dinner of the fellows of 
Umversity College will be held at the College on 
Tuesday, April 30, in commemoration of the laying 
of the first stone of the College buildings by H R.H. 
the Duke of Sussex on April 30, 1827. Prof. F. W. 
Oliver, Quain professor of botany in the LTmversity, 
who was elected a fellow of the College so long ago as 
1886, will preside. 

The following courses of free public lectures are 
announced : at Bedford College for Women, at 
6.15 on April 29 and May 1 , “Abolishing the 
Arctic,” and “ The Northward Course of Empire,” 
by Dr. V Stefansson ; at University College, at 5 30 
on April 29, May 7 and 13, “ Geometry • a Brief 
Review,” by Prof H. F Baker , at University 
College, at 5.15 on April 29 and 30 and May 1 , “Drug- 
iike Actions of Some Food Constituents,” by Prof. E. 
Mellanby , at University College, at 5 on 'May 2, 9 , 
16, 23, and 30, and June 6 , “ Special Sense Physiology,” 
by R J. Lythgoe , at St. Thomas’s Hospital, at 5 on 
May 2, 9, 16, 23, and 30, and June 6 , “Dietetics,” by 
Prof. S. J. Cowell ; at University College, at 4 on 
May 3 and 10, “ Some of the Sequels of Epidemic 
Encephalitis (Lethargica),” by Prof. A J. Hall. 


Applications for agricultural scholarships and 
agricultural and veterinary research scholarships are 
invited by the Ministry of Agriculture and Fisheries. 
Form A.472/T.G for the former and form 900/T.G. 
for the latter may be obtained from the Secretary, 
Ministry of Agriculture and Fisheries, 10 Wlntehall 
Place, S.W.l. The completed forms have to be 
returned by June 15. 
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Calendar of Patent Records. 

April 22, 1823. — The first patent for a roller skate 
was the English one granted to Robert John Tyers, 
fruiterer of Piccadilly, on April 22, 1823 The skate 
had a single line of wheels or rollers, which either 
were of graduated diameter or were so fitted that their 
lower edges lay on the line of a circle 

April 23, 1784 — The well-known cabinet lock of 
Joseph Bramah — the first of the revolving barrel 
type — was patented on April 23, 1784, and remains 
unaltered to the present day. It was one of the first 
to give real security against being opened by a false 
key, but that it, like most locks, could be picked by 
an expert was proved when the American A C Hobbs 
took up Messrs Bramah’s challenge in 1851 and 
succeeded in opening the lock, though only after 
53 hours’ work. 

April 23, 1793 — Sir Samuel Bentham — a brother 
of Jeremy — is one of the most noted of English 
inventors His many inventions, not all of which 
were patented, cover a wide field, but most of his 
important work was done in connexion with the naval 
dockyards, where he introduced reforms not only in 
the methods of shipbuilding but also in office and 
workshop administration and practice His most 
famous patent is No. 1951, dated April 23, 1793, the 
specification of which is a valuable treatise on the appli- 
cation of machinery to the working of wood and metal. 

April 23, 1884. — April 23, 1884, is the date of Sir 
Charles Parsons’ patents for the steam turbme The 
engine was first used for driving dynamos m electricity 
works, where withm a few years its use decreased the 
coal consumption by one-half The first application 
to steamships was m the Turhima, which was built 
in 1894 and attained a speed of more than 32 knots. 
The engine of the Turbima is now m the Science 
Museum 

April 25, 1793. — On April 25, 1793, there was 
granted to Captain Joseph Huddart a patent for his 
new method of making rope cable, m which all the 
yarns are disposed m concentric cylindrical layers 
about a centre yarn, an arrangement designed to give 
a more equable distribution of strain upon the yarn 

April 25, 1863. — Linoleum — both the material and 
the word — ^was the invention of Erederick Walton, 
who made his first application for a patent for the 
new floor-cloth on April 25, 1863. There has been 
little change in the process of manufacture smce its 
first commercial production at Staines 

April 26, 1814 — The sewing-machine did not 
become commercially successful until Elias Howe’s 
United States patent of 1846, but there were several 
prior inventors who can claim consideration. One of 
these IS Josef Madersperger, of Vienna, who applied 
to the Emperor Francis I. for an Austrian patent for 
a sewing-machine on April 26, 1814 A patent for 
SIX years was granted to him early in the following 
year, but the machine was never put into practical 
use Madersperger’s origmal model was shown at a 
meeting of the Nied. Osterreichischer Gewerbe- 
Verein in 1840 and secured for the mventor the 
society’s medal, but in spite of this recognition 
Madersperger died in extreme poverty. The model 
is now in the Technical Museum at Vienna 

April 27, 1879 — Electricity was first used for 
lightmg railway carriages by the London, Brighton, and 
South Coast Railway, which in 1881 fitted up a Bull- 
man car with an accumulator installation. A system 
employing a belt-driven dynamo on one of the carriages 
for supplying current to Geissler tubes throughout the 
train had, however, been patented m Germany by 
E. Hinkefuss and Gustav Wesel, engineers of Breslau, 
on April 27, 1879 

No 3103, VoL 123] 


Societies and Academies. 

London 

Geological Society, Mar 20 — ^Sir Douglas Mawson 
Some South Australian algal limestones m process of 
formation A lecord of three different types of lime- 
stone, now actually in process of formation under the 
mfluence of plant-growth, occurring in the south- 
eastern region of South Australia. In each of the 
localities examined, whether inundated in winter only 
or permanently inundated, the formation of limestone 
is being determined by blue-green algae. — Arthur W. 
Groves The unroofing of the Dartmoor granite, and 
an outline of the distribution of its detritus in the 
sediments ot southern England A systematic outline 
mineralogical survey has been made of the sediments 
of southern England, from the base of the Permian 
in Devon (Watcombe Clay) up to the Lenham Beds 
of the North Downs The minor intrusions above the 
granite were being rapidly eroded m Permo-Tnassic 
times, but there is no evidence of the actual granite 
being exposed at that period No proof has been ob- 
tamed of direct derivation of detritus from the Dartmoor 
granite in the Jurassic rocks The earliest evidence 
of the exposure of the granite is m late Wealden times. 
Throughout Upper Cretaceous times — ^particularly 
during the Selborman epoch — the Dartmoor granite 
contributed enormous quantities of detritus to the 
sediments of southern England, reaching as far afield 
as Kent and Oxfordshire, and perhaps farther The 
Cornish Pliocene was largely derived from the Cornish 
granites. The St. Keverne outlier is mainly derived 
from the Falmouth and Bodmin masses, and yields 
no evidence of Dartmoor detritus A number of new 
occurrences of dumortierite are recorded 

Society of Public Analysts, April 3. — L. H. Lampitt, 
E. B. Hughes, and H S. Rooke • Furfural and diastase 
m heated honey Modifications of Fiehe’s test and 
the aniline acetate test for furfural have been devised. 
If honey gives pronounced reactions with both of 
these tests it is probably adulterated, unless there is 
evidence that it has been strongly heated. Such 
honey has usually been found to be caramelised and 
unfit for use. Honey contains two diastatic enzymes, 
for it reacts with starch, yielding both dextrms and 
reducing sugars. If it is heated above 85° C. its 
diastatic activity is very rapidly destroyed— J. W. 
Haigh Johnson • Further notes on methods of sewage 
and water analysis ; anti -oxidation and stabilisation 
of pollution Comparative results on river waters 
have shown that the Graph Standard method is much 
to be preferred to the Royal Commission’s test. Three 
mam types of biological oxidation curves are recog- 
nisable for polluted liquids . (1) Unstable type, char- 
acterised by very rapid, fairly uniform absorption of 
not more than five days’ duration, followed by • (2) 
semi-stable type, having greatly diminished but very 
uniform oxidation rate, of indefinite duration, until : 
(3) nitrification supervenes From one-third to two- 
thirds of the chemically determined organic matter is 
recovered from sewage during purification without 
any appreciable absorption of oxygen. The effect of 
oxygen is apparently to oxidise unstable substances, 
whilst semi-stable substances are stabilised and pre- 
cipitated as a relatively non-oxygen absorbmg mud 
of mcreasmg stabihty. — B. J. F. Dornngton and A. M. 
Ward : Potassium cyanate as a reagent for the de- 
tection of cobalt Potassium cyanate reacts with 
cobalt to form a blue complex The test, which is 
most sensitive when the reagent is used in alcoholic 
solution, will detect cobalt m a one-hundredth molar 
solution of cobalt nitrate. 
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Edinburgh. 

Royal Society, Mar. 4 — Hans Przibram • Quanta 
m biology. The movements of cold-blooded animals 
follow van ’t Hoff’s law ; so also do many other pro- 
cesses of the living organism. It is suggested that the 
dissociation of ultimate particles to which the char- 
acteristics of life are attached is responsible for the 
exhibition of this phenomenon. A statistical concep- 
tion which accounts for the decrease of the tempera- 
ture coefficient with the raising of the temperature is 
developed. Przibram’s work on the discontmuous 
growth of the Mantidae and the conclusions of Koltzoff 
and Heidenham lead to an attempt to mtroduee a 
more systematic notion of fundamental quanta m 
biology. 

Paris 

Academy of Sciences, Mar. 11 — R Bourgeois Con- 
cerning the programme of the expedition organised 
by the Bureau des Longitudes for the observation of 
the total eclipse of the sun of May 9, 1929 The 
station chosen for the observatory is the island of 
Bai-Kan . an outline of the scheme of observations 
proposed is detailed — Jules Richard was elected 
correspondant for the Section of Geography and 
Navigation in the place of the late Roald Amundsen 
— Jacob : Addition to the note “ The application of 
the genei'alised integrals of Fourier to the calculus 
of probabilities.” — A Th. Masloff An application of 
the theorem of Eisenhait — Bertrand Gambler: Im- 
agmaiy deformations of real surfaces • cyclic systems. 
— Marcel Vasseur The relations between the two 

focal sheets of a rectilinear congruence. — C Popovici 
Functional equations and their parallelism with diffei - 
ential equations — Georges Giraud The solubility of 
the generalised problem of Dinchlet — Georges Calu- 
gareano : The calculation of the M exceptional values 
of mtegral functions of finite order — Victor Vdlcovici 
Generalisation of the theorem of Koenig — Benjamin 
Jekhowsky * Calculation concerning the positions of 
the minor planets — L d’Azambuja • The structure 
of the solai chromosphere — L Dnencourt . The choice 
of the projection to be adopted for aerial navigation 
maps. — Vasilesco Karpen Demonstration of the re- 
lations of Maxwell-Clausms and of Olapyron — S. Pina 
de Rubies : The arc spectrum of samarium Measure- 
ments made at the normal pressure between 3100 A. 
and 2750 A — ^Jean Savard • The ultra-violet absorp- 
tion spectra of the ortho-, meta-, and para-cresols — 
G Jausseran . The evolution of the latent image. 
The relations between the density of the image and 
the time elapsed between the exposure and the de- 
velopment are shown graphically. The eJffects of the 
evolution of the latent image are considerable and 
must be taken into account in the |>hotographic 
comparison of two non-simultaneous luminous in- 
tensities — G Athanasiu * The inversion of the photo- 
voltaic effect by the OH and H ions. — Eugene Cornec 
and Henn Krombach • The ternary system water, 
sodium nitrate, potassium nitrate. This system has 
been studied through a wide range of temperatures 
a general outline of the results is given. — Horacio 
Damianovitch The action of heliimi upon platmum. 
The product obtained by the action of helium upon 
platmum under the infiiience of a moderate electric 
discharge at low pressures presents properties clearly 
distmet from those of the metal itself, and it retams 
helium in a fairly stable form — Ed Bayle and L. 
Amy. The estimation of the hydrofluosilicie anion 
and that of fluoiine m general. — Marcel Godchot and 
Mile. Cauquil . The methylation of cycloheptanone. 
This ketone, treated with sodium amide and methyl 
iodide, gives rise to a, a -dimethyl- cycloheptanone and 
an a-methylcycloheptanone, the first being formed in 
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relatively small quantity. — M Battegay, H. Buser, 
and E Schlager • A crystallised acetin and diglycide. 
R Cornubert and Ch, Borrel • Contribution to the 
study of the ketonic function — Mile. E. Jeremine and 
P Fallot * The presence of a variety of jumillite in 
the neighbourhood of Calasparra (Province of Murcia). 
Alberto Betim The theory of Wegener in the light 
of some geological observations concerning Brazil, — 
G. Baeckeroot * The extension of the Pierre de Stonne 
m the Grand Duchy of Luxemburg — Albert Michel 
Levy . The existence of a level characterised by 
touchstones with Radiolaria at the base of the marine 
Carboniferous, in le Morvan — M. Couvreur • The 
general structure of the shells of gastropods — C. E. 
Brazier • Actmometnc data for the region of Paris 
from measurements made at the Observatory of Parc 
Samt-Maur. The average quantity of heat received 
m one year by one square centimetre of the earth’s 
surface in the climate of Pans is 93 large calories — 
Marcel Mascre New remarks on the fixation of the 
chondriome of the plant cell — Guilliermond New 
observations on the vital coloration by neutral red 
in plant cells. — Georges Montandon An ape of 
anthropoid appearance in South America — Ph J oyet- 
Lavergne . The relations between metabolism and 
cytoplasmic sexualisation — Raymond-Hamet Tro- 
pme and atropine — Rene Hazard and Michel Polon- 
ovski • The rdle of the tertiary amine function m the 
dipiperidme nucleus — Raymond Poisson • Paracoreo- 
mycea Thaxteri, a parasite of Stenoconxa protrusa — 
F. Dienert and P. Etrdlard • The sterilisation of water 
by chlorme. The experiments described are opposed 
to the view that the sterilisation of contaminated 
water is due to an abiotic radiation, but arc in agree- 
ment with the older hypothesis of direct action of the 
chlorme on the micro-organism. 

Geneva 

Society of Physics and Natural History, Feb 7 — 
Ed Parejas Geological observations m Corsica 
(1) The Razzo Bianco near Venaco. The alpine 
dynamic metamorphism has determined in the lime- 
stone elements of the base of the nummulitic conglo- 
merates of Venaco a fibrous texture of the ealcite, and 
this IS again met with in the limestones of Razzo 
Bianco. The latter must therefore have been mar- 
morised durmg the Tertiary Alpine paroxysm. A 
later and weaker thrust has earned the Razzo Bianco 
limestones on to the granite — R Wavre . A new 
method m geodesy. The author shows that, starting 
with a method that he has given in his earlier com- 
munications, some important classical results of higher 
geodesy can be co-ordinated and new results obtained. 
This method consists essentially in employing a 
development in a convergent series where Laplace and 
Pomcare made use of a divergent development. 
Hence the method conforms to the desideratum 
formulated by Tisserand The exact formula for the 
flattenmg is also given by M Wavre. — W. Schopfer . 
Theoretical remarks on the question of the meta- 
bolism of the sexes. The author examines the old 
theory of the metabolism of the sexes ( 9 anabolism 
and d catabolism) ; he shows that if, when expressed 
too rigidly, it appears inexact, nevertheless modern 
researches give it some experimental support. The 
sexual metabolic differences occur even in the Mueor- 
inese, where the morphological differentiation of the 
sexes IS scarcely noticeable. 

Vienna. 

Academy of Sciences, Jan 17. — A. Zinke and N. 
Schniderschitsch Researches on perylene and its 
derivatives (22) — A Pischmger and D Boerner- 
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Patzelt The sarcosome problem. When the surviv- 
ing thorax muscle of msects was observed fresh, there 
was no trace of granulations until Ringer’s solution 
was run under the cover-glass But all sections of 
fixed insect thorax muscles showed sareosomes — H. 
Hahn The integral concept. — K. Menger (1) . The 
new definition of arc length — (2) A further general- 
isation of the concept of length. 

Jan 24 — A. Tornquist The perimagmatio lead- 
copper-silver-zinc ore deposits from Ofiberg in the 
Remschnigg. — L. Kober The Salzberg of Hallstatt. 

Washington, D C 

National Academy of Sciences (Proc., Vol. 15, No. 1, 
Jan. 15) — Arthur G Scroggie and George L. Clark. 
The crystal structure of anhydrous silicotungstic acid 
and related compounds, and their probable molecular 
formulae Acids with 7,8, and 1 0 tungsten atoms have 
been isolated Those with 8, 10, and 12 tungsten 
atoms crystallise as body centred cubes, there being a 
central stabilising S1O4 group. — Wilder D Bancroft 
and H. L. Davis Binary solutions of consolute 
liquids. — Herbert J . Brennen . A new equation of state. 
A mathematical development of van der Waals’ equa- 
tion. — Duncan A. Macinnes and Irving A Cowper- 
thwaite . The effect of diffusion at a moving boundary 
between two solutions of electrolytes In measuring 
the transfer number of an electrolyte by timing the 
moving boundaries, interrupting the current for 
periods up to 30 mm has no efiect on the results. 
The boundary fades away, but gradually reappears on 
switching on the current. Difiusion occurs, but the 
potential gradient set up quickly restores the sharp 
boundary — Carl Barus • Adiabatic expansion m case 
of vanishing increments — Paul S. Bauer : The condi- 
tion of self -oscillation of a general triode system A 
mathematical discussion. — Benedict Cassen . On the 
symmetry of protonic wave functions — W. Uyter- 
hoeven Positive ion currents in the positive column 
of the glow-discharge in the noble gases . — EL Kinsey : 
Note on the D line excitation by the green sodium 
band and the dissociation potential of sodium vapour 
(see Nature, June 9, 1928, p. 904) — Einar Hille and 
J. D. Tamarkin On the summabihty of Fourier series 
(Second note) — H S. Vandiver Summary of results 
and proof concerning Fermat’s last theorem (Third 
paper) — Dietrich C. Smith • The direct effect of tem- 
perature changes upon the melanphores of the lizard 
Anohs equestns Between 8° and 43° C. their be- 
haviour in isolated pieces of skin is controlled by 
illumination Outside these limits, cold generally 
produces ‘ expansion,’ and further heat ‘ contraction,’ 
independently of illumination — Henry B. Ward. 
Further studies on the influence of a power dam in 
modifying conditions affecting the migration of the 
salmon Sockeye salmon migrating up the Baker 
River seem to avoid the fish ladder provided at the 
dam, possibly owing to some bad quality of the water. 
The down-stream movement of young sockeyes seems 
to be decreasmg , they may be forrmng a physiologi- 
cally landlocked race in the artificial lake caused by 
the pother dam — David I. Macht • Pharmacological 
synergism of stereoisomers. When the effect of a 
combination of two or more drugs is different from 
the added effects of the separate drugs, this is termed 
synergism. Many drugs show the effect The differ- 
ent optical forms of nicotine, epmephrin, camphor, 
hyoscyamm, hyoscin, quinin, and cmchonm were 
tested. Generally the combination of an optical pair 
gives a much greater effect than either separately. 
If animal or plant cells have receptor groups of a 
Isevo and dextro type, mixtures of optical pairs have 
two points of attack, thus accounting for the effect. 
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Official Publications Received. 

Bbitish 

Report of the Department of Industries, Madras, for the Year ending 
31&t March 1028 Pp vii-j-lOS (Madras Government Press ) 12 annas 
Journal of the Indian Institute of Science Voi llA, Partl9 1 Contri- 
butions to the Study of Spike-Disease of Sandal (Santal-im album, Linn ), 
Part 4 Chemical Composition of Healthy and Spiked Sandal Stems, by 
D A Rama Rao and M Sreenivasaya , 11 Contributions to the Study of 
Spike-Disease of Sandal (Santalum album, Linn ), Part 5 Transmission of 
Spike by Budding, by M Sreeni\asaya and G. (lopalasviami Naidu Pp 
241-247 -fS plates (Bangalore) 1 rupee 
Legislative Assembly (Second Session), New South Wales Report of 
the Director General of Public Health, New South Wales, for the Year 
1927 Pp vi-(-20S (Sydney, N S W Alfred James Kent ) 10s 
The Scientific Proceedings of the Royal Dublin Society Vol 19, N S , 
Nos 14 18 14 On the Structure of Palceaci% by Dr Louis B Smyth , 

15 William Higgins, a Pioneer of the Atomic Theory, by Di J Reilly and 
D T MacSweeney , If) The Integration of Light by Photo-electrolysis, 
by Dr W R G Atkins and Dr H H Poole , 17 A Note on Gas Analysis, 
by James T Donnelly, C Hamilton Foott and Dr J Reilly , 18 The 
Photo-electric Measurement of the Illumination m Buildings, by Dr 
W R G Atkins and Dr H H Poole Pp 125 188 -t- plates 6-8 (Dublin 
Hodges, Figgis and Co , London Williams and Norgaie, Ltd ) 5s. 

The Realist a Journal of Scientific Humanism Published for the 
Realist Publishing Co , Ltd Vol 1, No 1, April Pp 192 (London 
Macmillan and Co , Ltd ) 2s net 

Far Eastern Association of Tropical Medicine Transactions of the 
Seventh Congress held in British India, December 1927 Edited by 
Lient -Col J Cunningham Vol 1 Pp vl-f 865 -1-61 plates (Calcutta. 
Thacker’s Press and Directories, Ltd ) 

Transactions of the Optical Society Vol 30, No 2, 1928-29 Pp 
IV +49-100 (London ) 

The Institute of Physics List of Members, January 1, 1929 Pp 24 
(London ) 

Transactions of the Rochdale Literary and Scientific Society, with a 
Record of the Proceedings of the Jubilee Celebrations Vol 16, 1926-1928 
Pp 12&+xhi (Rochdale) 

Journal of the Chemical Society containing Papers communicated to 
the Society March Pp iv + 357 5&9 + \ (London) 

Reportof the Marlborough (jollege Natural History Society tor the Year 
ending Christmas, 1928 (No 77) Pp 84+3 plates (Mailboiough ) 
6s , to Members, i$ 

Transactions of the Royal Society of Edinburgh Vol 16, I^art 1, No 
8 The Oogenesis of Carcinas mcenas Penn , with special reference to Yolk 
Formation By L A Harvey Pp 157-174+2 plates (Edinburgh 
Robert Giant and Son , London Williams and Norgate, Ltd ) 3s 
Commonwealth of Australia Council for Scientific and Industrial 
Research Pamphlet No 20 The Health and Nutrition of Animals 
Reports by Sir Arnold Theiler and Dr J B Oir Pp 76 Bulletin No. 
40 Obseraations on the Hydatid Parasite (Echinococcus granulosus) and 
the Control of Hydatid Disease in Australia By I Glumes Ross. Pp 
63 (Melbourne H J Green ) 

The Indian Forest Records Entomology Series, Vol 13 Part 6 On 
some New Indian Ooleoptera, Hemiptera and Thysanoptera Part 1 
Neue Indisehe Lycidae, nebst faumstischen Bemerkungen (Lycidae, Col ), 
von R Kleme , Part 11 A new Agrilus from India (Buprestidae, Col ), by 
A Thery , Part 111 New Species of Cicadidae and Fulgondae from India 
and Burma (Hemip ), by 0 C Ollenbach , Part iv A new Subgenus and 
Species of Tmgis fiom Burma (Tingitidae, Hemip ), by Carl J Drake ; 
Part v New Thysanoptera from India, by Dudley Moulton Pp ni + 
48+5 tafeln + 2+12+1 plate+2 + 8 (Calcutta Government of India 

Central Publication Branch ) 16 rupees , 2s 3d 
Department of the Interior, Canada Topographical Surv ey Bulletin 
No 60 A Study of the Dominion Standard Yard and other Standards, of 
Length By R H Field Pp 40 (Ottawa F A Aeland ) 

Rhodesia Museum, Bulawayo Twenty-seventh Annual Report, 1928. 
Pp 14 (Bulawayo ) 

Foreign 

The Science Reports of the Tohoku Imperial University, Sendai, Japan 
Fourth Series (Biology), Vol 4, No 1, Fasc 1 Pp 182+11 plates. 
(Tokyo and Sendai Maruzen Co , Ltd ) 

Journal of the Faculty of Science, Imperial University of Kyoto 
Section 4, Zoology, Vol 1, Part 5 Studies on the Calcareous Sponges 
of Japan By Prof Sanji Hozawa. Pp 277-389+ plates 12 23 (Tokyo 
Maru/en Co , Ltd ) 8 00 yen 

Scientific Papers of the Institute of Physical and Chemical Research 
No 177 Experimental Studies on Form and Structure of Sparks, Part 6 
By Torahiko Terada, Ukitiro Nakaya and RyfizO Yamamoto Pp 43-68 + 
IS plates 70 sen No 17S Katalizeca malkombmigo de karbono 
imuoksida 1 Fero kiel katalizanto De Hirosi Tutiya Pp 69-82 + 
plate 19 30 sen No 179 Untersuchung der Dekahydrochinolderivate 

5 Mitteilung Synthese des trans-o-Dimethylamido-n-propyl-cyclohe\ans 
und die Wasserspaltung des o-n-Propyl-cyclohe\anols Von Shin-ichiro 
Fu]ise Pp 83-89 20 sen No ISO Physico-chemical Studies on Bio- 

luminescenee 7 The Solubility of Oypndma Luciferin in Organic 
Solvents By Sakyo Kanda Pp 91-98 15 sen No 181 Stark Effect 

of Helium 2P-6D line by Quantum Mechanics By Yoshio Fipioka Pp. 
99-106+ plate 20 25 sen (Tokyo Iwanami Shoten ) 

Department of Commerce Bureau of Fisheries Bureau of Fisheries 


249-337 (Washington, D 0 . Government Printing Office ) 25 cents 
United States Department of Agriculture Technical Bulletin No 77 
The Host Plants of the European Corn Borer m New England By 
Beniamin E Hodgson Pp 64 (Washington, D 0 Government Print- 
ing Office ) SO cents 

Observations and Investigations made at the Blue Hill Meteorological 
Observatory in the Year 1928 under the direction of Prof Alexander 
McAdie Pp 29+36 plates (Cambridge, Mass ) 
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University of California Publications in American Archaeology and 
Ethnology Vol 25, No 2 Mentawei Religious Cult By Edwin M 
hoeb Pp 1S5 2474- plates 69-73 80 cents Vol 25, No 3 Tribal 

Initiations and Secret Societies By Edwin M Loeb Pp 240-2SS 50 

cents (Berkeley, Calif Unnersity of California Press, London 
Cambridge University Press ) 

Deutsche Seewarte Aus dem Archiv der Deiitschen Seewarte Band 
46, Nr 3 Geyeitoniintersiichungen in der Deutschen Bucht der Noidsee 
Naeh Beobachtungen an Bond des Vermessungsschiffes Fanthei im Juni 
1924 Im Auftrage der Deutschen Seewarte beaibeitet "von Dr H 
Thorade Pp ,S5 + 4Tafeln (Hamburg) 

Department of Commerce Bureau of Standards Research Paper No 
45 Apparatus and Methods for the Separation, Identihcation and 
Determination of the Chemical Constituents of Petroleum By Edward 
W Washburn, Johannes H Biuun and Mildred M Hicks Pp 467- 
488-1-5 plates 10 cents Research Paper No 46 Recombination 
Spectra of Ions and Electrons in Caesium and Helium By F L Mohler 
and 0 Boeckner Pp 489 500 5 cents Research Paper No 40 Dis 

charge Coefhcients of Square edged Orifices for Measuring the Flow of 
Air By H S Bean, E Buckingham and P S Murphy Pp 561-05S-h2 
plates 20 cents (Washington, D C Go\ernment Punting Ofhce ) 
Proceedings of the United States National Museum Vol 74, Art IS 
Tschermigite, Ammomoiarosite, Epsomite, Celestite and Paligorskite 
from Southern_Utah By Earl V Shannon (No 2758 ) Pp_r2_ Vol 


(No 2766 ) Pp 10 Vol 74, Art 24 ' Notes and New Species of 
American Moths of the Genus Seoparia Haiiorth By Harrison G Dyai 
(No 2769 ) Pp 9 Vol 74, Art 25 A New Salamander from Southern 
California By Emmett Reid Dunn (No 2770 ) Pp 3 (Washington, 
D 0 Government Printing Office ) 


Diary of Societies. 

FRIDAY, April 19 

Physical Society (at Imperial College of Science), at 5 —Presentation 
of the Guthrie Medal to Dr C E Guillaume —Prof W R Bridgman 
The Properties of the Elements under High Pressures (Guthrie Lecture) 

British Institute op Radiology (Medical), at 5 — informal Discussion 
on Bone-Diseases (especially Multiple Myeloma) 

Institution oi Mechanical Engineers, at 6 — W Reavell The Standard- 
isation of Keys and Keyways 

Institution op Electrical Engineers (London Students’ Section) 
(Annual General Meeting), at 6 15 —V E Connor The Manufacturing 
and Testing of Submarine Cables 

Royal Photographic Society of Great Britain, at 7 — B Chambers 
and F W Sharp Carbon and Carbro 

SociPTY OF Dyers and Colouri&ts (Glasgow Section) (at 7 Gordon 
Street, Glasgow), at 7 15 — Annual General Meeting 

West Bromwich Engineering Society (at Kennck Technical College, 
West Bromwich), at 7 SO -D G Mackintosh The Erection of Steel 
Bridges 

Junior Institution of Engineers, at 7 SO — Lt -Col J T C Moore- 
Brabazon Early Aviation (Lecture). 

Institute op Briii&h Foundeymen (Sheffield Branch) (Annual Meeting) 
Albany Hotel, Sheffield), at 7 45 — Recent Developments in Cupola 

Royal Society of Medicine (Blectio-Therapeutics Section), at 8 30 — 
Dr S G Scott Myeloma— Differential Diagnosis —Dr J D White 
Bone Lesions in Tropical Diseases 

Royal Institution op Great Britain, at 9 —Prof Owen T Jones 
History of the Grand Canyon, Yellowstone National Park 

Society of Dyers and Colourists (Manchester Section) (at Manchester) 
—Annual General Meeting 

SATURDAY, April 20 

Institution of Municipal and County Enginfers (Southern District) 
(at Council House, Bristol), at 10 30 a m — H F Pioctor Description 
of the New Power Station Portishead 

North of EmmAND Institute of Mining and Mechanical Engineers 
(Newcastle-upon-Tyne), at 2 30 — C H Leeds Boring against Work- 
ings likely to contain an Accumulation of Water or other Liquid 
Matter, and a Method of Negotiating a Fault — C N Kemp The X-Ray 
Analysis of Coal the Radiographic Vaiiables and their Control — 

Papers ODPn for dlSCllSSinTl — l^nnf Pnnf-fnl nn r r^vur.jrollWi^no T ‘C’ n 


Royal Society of Medicine (Odontolog> Section), at fa — G Northcroft 
The Migration of a Foreign Body — S Fnel The Relation of Function 
to the Size and Form of the Jaws 

Royal Gfooraphigal Soctlty (at Polytechnic, Regent Street), at 8 30 — 
G M Dyott The Search for Col Fawcett (w'lth Kmematograph 
Films) 

TUESDAY, April 23 

Royal Socifty of Medicine (Medicine Section), at 5 — Dr 0 Leyton 
How can we decide whether a case of Glycosuria should be treated’ — 
Dr W T Munro Pulmonary Tuberculosis due to Bovine Tubercle 
Bacilli 

Zoological Society of London, at 5 30 — Secretary (a) Report on the 
Additions to the Society’s Menagerie during the month of March 1929 , 
(6) Bvlubition and Note on the Society's Scientihc Publications — 
S G M Ramanuiam The Study of the Dei elopment of the Vertebral 
Column m Teleosts, as sliowm in the Life history of the Herring — Prof 
E B Poulton Bntibb Insectivorous Bats and their Prey 
iNSTiroiiON OF Civil Engineers, at 6 

London Naturai History Society (at Winchester House, EC) (Bacot 
Meraoiial Meeting), at 6 30 — R S Bagnall Plants and ‘their Insect 
Associates 

Royal Photographic Socirrv op Great Britain, at 7 - H R Ward 
Some Continental Zoos 

Institution of Automobile Engineers (Wolverhampton Centre) (at 
Engineering and Scientific Club, Wolverhampton), at 7 30 — H W 
Pitt Cimtial Lubiicatron of Chassis Bearings 

WEDNESDAY, April 24 

Eucenics Society (at Royal Society), at 5 15 —0 J Bond Ilemilateral 
Asymmetry in Animals and Man, and its Relation to Cross-breeding 
(Lectin e) 

Newcomen Society for the Study of the History ot Engineering and 
Technoi ogy (at Caxton Hall), at 5 30 — C F Dendy-Marsliall The 
Rainhill Locomotive Trials ot 1829 

Geolocical Society of London, at 5 30 — B Miirraj- -Hughes The 
Geology of Part of North-Western Rhodesia , with Petrogiaphical 
Notes by A A Fitch 

Royal Society of Arts, at S — Lynton Fletcher Recent Developments 
in Educational Broadcasting 

THURSDAY, April 25 

London Mathematical Society (at Royal Astronomical Society), at 5 — 
S D Chowla Some Formuhu Connected with Gauss’s Sums —Dons 
M Hirst On Expansions which are Formally Reduced to Zero by the 
Operator Sinh D — eU — Prof B W Hobson On a Generalisation of 
Watson’s Expressions for Legendre’s Functions —Prof R L Jeftery 
The Continuity of a Function Defined by a Definite Integral — 
J Tennant Nasik or Pandiagonal Squares of the Order of any Odd 
Prime 

Institute of Pathology and Research (St Mary’s Hospital, W 2), at 
5 —Sir Almroth E Wnght The Experimental Method m Medicine 
Chemical Society (at Institution of Mechanical Engineers), at 5 30 — 
Sii Haiold Hartley Theodore W Richards Memorial Lecture 
Roxal Society op Medicine (Urology Section), at 5 30 —Dr P J 
Cammidge Prostatectomy m Diabetics 
Institution of Electrical Engineers, at C — Dr G C Simpson 
Lightning (Kelvin Lecture) 

Royal Aeronautical Society (at Royal Society of Arts), at 6 30 — 
Squadron-Leader C L Scott Flj mg Boat to India 

FRIDAY, April 26 

Physical Society (at Imperial College of Science), at 5 — T Smith, 
Dr G F C Searle, Instructor-Capt T Y Bakei, Di J W French, 
W E Williams, C G Vernon, H H Emsley, C W Hansel, H Tunley, 
L Moore, Conrad Beck, V T Saundei s, and Dr C V Drj sdale Dis- 
cussion on The Teaching of Geometiical Optics 
Roy’Al Society of Medicine (Disease in Children Section), at 5 
Royal Institution of Great Britain, at 7 — E A Salt Platinotype 
Institution of Electrical Engineers (Scottish Conti e) (at University 
College, Dundee), at 7 30 — W Holmes Load-levelling Relays and their 
Application m connexion with Future Metering Pioblems 
Royal Society of Medicinp (Epidemiology Section), at 8 —Dr J G 
Thomson Endemic Malaria in Southern Rhodesia 
British Psychological Society (Industrial Section) (at National 
Institute of Industrial Psychology), at 8 —J N Langdon Evidence 
of a Central Factor in Tests of Manual Dexterity 
Royal Institution of Great Britain, at 9 —Prof R W Chambeis 
English Civilisation from Alfred to Harold, 900-1066 


J, .u wuajuu, iJtvuu jL/id-ixia-ge, XI 

Motion of Particles in a Fluid, R G Lunnon 
Mining Institute op Scotland (at Royal Technical College, Glasgow) 
Annual Meeting 


MONDAY, April 22 

Royal Geographical Society (at Lowther Lodge), at 4.— Muss ERG 
Taylor Roger Barlow an Eaily XVIth Century Geographer 
yicxoRiA Institute, at 4 30 —Dr A T Schofield Humanity 
Institution of Mechanical Engineers (Giaduates’ Sf^ction, Londoff 
at 6 30 —Informal Discussion on The Engineer as a Salesman 
Institution of Automobile Engineers (Graduates’ Meeting) (at Lough 
borough College), at 7 — H M Smith Steering Gears 
Institotion op Automobile Engineers (North ot England Centre) (a 
Sheffield University), at 7 —Dr H J Gough Recent Development 
m the Study of the Fatigue of Metals 
Royal Photographic Society of Great Britain (Informal Meeting c 
pnematograph Group), at 7 — H A Carter . The De Vry 16 mm 
Synchronised Sound Motion Picture Apparatus, with Projection c 
Films and Synchronised Gramophone Records 
Royal Institute of British Architects, at S — J Begg The Work c 
George Wittet. 

Royal Society of Arts, at 8 —Sir E Denuson Ross Nomadic Moxe 
ments in Asia (Cantor Lectures) (II ) 
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PUBLIC LECTURES. 

MONDAY, April 22 

The University, Glasgow, at 5 — Sii Norman Walker Medical Educa- 
tion and Qualification in the United States 

TUESDAY, April 23 

Gresham College (Basinghall Street), at 6 —A R Hmks Latitudes 
and Longitudes (Gresham Lectures) (Succeeding Lectures on April 
24, 25, and 26 ) 

Institution of Mechanical Engineers, at 8 — C E Stromeyer What 
Health and Civilisation owe to Engineering (Chadwick Lecture) 

WEDNESDAY, April 24 

UNn’’ERSiTY OF Birmingham, at 4 30 —Dr C Singer Epochs of Medical 
History (Succeeding Lectures on May 1 and 8, June 19 and 26 ) 

Mansion House (arranged by British Science Guild), at 4 30 —Develop 
ments of British Chemical Manufactuies Lord Melchett in the 
chair —Sir Frederick Keeble Fertilisers from the An — A B Shearer 
Rayon (Artificial Silk) — F H Carr Synthetic Diugs 

FRIDAY, April 26 

World Association fob Adult Education (16 Russell Square, W C 1), 
at 8 30 —Miss R M Fleming Soil and Civilisation m Russia 
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The Smithsonian Institution and 
Scientific Education. 

S INCE the last Report of the Smithsonian 
Institution was published, a new secretary, 
Dr. Charles G Abbot, Director of the Astrophysical 
Observatory, has been appointed, and the Report 
to June 30, 1928, appears over his signature. It is 
impossible in these columns to mention, far less to 
do justice to, the manifold activities of this wonder- 
ful institution, with its great museums of science 
and of art, its zoological park, its astronomical 
observatory, and its international exchange service 
But the new secretary, in virtue of his appoint- 
ment, has felt it to be his duty to make a wide 
survey of the activities of “ the Smithsoman,” in 
order to gain some knowledge of the most effective 
ways in which it may advance the mission of its 
founder, James Smithson, “ for the mcrease and 
diffusion of knowledge amongst men ” 

Dr Abbot’s conclusions are of great interest, 
and since they are of general application, deserve 
wide attention He points out that, to the casual 
observer, it may appear that the most important 
function of the Smithsonian is the admunstration of 
the national museum, art galleries, and zoological 
park confided to its direction The educational 
value of these is great, but a closer analysis would 
show that their influence is largely confined to 
the neighbouring States, and that a lessening of 
influence, which increases rapidly with distance, 
affects more distant States and foreign countries. 

On the other hand, to be contrasted with this 
relatively local influence, is the wider reach of the 
International Exchange Service, as associated with 
the pubhcations of the Institution Reviewing the 
whole fleld. Dr. Abbot is led to the conclusion that 
the care of the pubhc exhibits, educational and 
interesting though they are, is after all not the 
greatest duty of the Smithsoman Institution. In 
his view its main services to science are • 

‘‘ In the collection of new specimens, which the 
passage of a few more years might prevent for 
ever , in the study of existing national collections 
to unlock the treasures of knowledge which they 
certainly contain , in the promotion of researches 
growing out of our expert experience m the field 
of radiation , in the publication of knowledge in 
both techmcal and popular forms ; and m the wide 
diffusion of knowledge through exchanges and 
correspondence in all these Hnes, activities entirely 
suited to the genius and situation of the Smith- 
sonian, which in their world-wide application and 
future promise, outrank in value the more local 
influence of the public exhibitions.” 

The one thmg that is lacking to promote these 
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researches on the scale they deserve is, the im- 
pecunious institutes of Britain will learn with a 
shock of sympathy, lack of adequate means. 

Put broadly, Dr. Abbot’s view rather sounds 
like pitting against one another the advance of 
technical knowledge and the scientific education 
of the people, the latter of which is bound in the 
end to be more local in its development, smce 
the less educated a person may be the more he 
must depend on sense impressions and the less 
on the mental stimulus of the written word ; and 
the Smithsonian plumps heavily for the former 
Now we are not convinced that the contrast is a 
necessary one, since if both the scientific education 
of the people and the advance of technical scientific 
knowledge are essential, it can scarcely be said that 
one is of more value than the other. Both are 
necessary ingredients in the sum of scientific 
advancement. 

If science is to make the progress it deserves, it 
must be upon the basis of a wide sympathy and 
understandmg amongst the plain men of the earth 
At the lowest terms of this compact, research can 
obtain the adequate funds which the Smithsonian 
and every other scientific institution longs for, 
only when the public has grasped the vital import- 
ance of scientific results so thoroughly that it 
compels the disbursement for such purposes of the 
State funds which it itself contributes. In other 
words, in these democratic days, the adequate 
prosecution of research is inextricably bound up 
with the scientific education of the people 


Science and Humanism. 

T he neglect of science by historians, and the 
misunderstanding of its service by representa- 
tives of labour, are famihar to most readers of 
Nattjeb. The new review The Realist, to which 
reference was made in our issue of April 6, p. 540, 
contams two contributions dealmg respectively 
with these subjects — one by Dr Singer on scien- 
tific humanism and the other by Mr. John Gibson 
on the relations of labour and science. Both de- 
scribe from difierent points of view a state of 
thmgs which our readers would wish to alter: 
both resolve themselves ultimately into a question 
of education. 

Dr Singer starts with the astounding fact, often 
commented on in these columns, that our accus- 
tomed books on history, even such monumental 
works as the “ Cambridge Modem History,” 
ignore, for the most part completely, the r61e 
played by science in the historic process. As he 
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says — and it is a new way of putting it — ‘‘ Had it 
so fallen out that Galileo and Kepler, Newton and 
Lavoisier and Darwin had been Persians, Turks, 
Indians, and Russians instead of Italians, Germans, 
Frenchmen, and Englishmen, it is very certain that 
the face of the civilised world would have been 
quite different from what it is Yet such names 
are wellnigh ignored in ordinary works of history ” 
The ‘ ordinary ’ historian, when charged with this, 
says either that history is past pohtics, or how men 
have come to live together more or less peacefully 
m States, or, if he does not subscribe to this narrow 
and exploded heresy, that he does not know about 
science and thmks it better to leave it to those who 
do The latter argument, however, is not appli- 
cable to such a work as the Cambridge Modern 
History,” which is a composite production and 
might just as well contain chapters on science as 
it does certain chapters on literature 

The right solution is one which will take years of 
philosophic thmking to achieve, namely, what is 
the place which science has taken in building up 
the social structure which is, as most of the his- 
torians now perceive, the proper subject of history. 
Dr Singer therefore seems to us perfectly right m 
laymg more stress on the mtroduction of science 
in its proper place m the presentation of general 
history than on the elaboration of the historic side 
in the teaching of science, though that also is a 
good thing. 

The article by Mr. Gibson, on science and labour, 
is more depressmg and raises another educational 
question of a wider kind Mr Gibson notes the 
almost complete absence of any knowledge or 
interest m science among the workmen whom he 
has met, and also finds dread and opposition to the 
spread of machmery as displacmg the human 
worker He is probably generalising from the 
class of workmen — ^those m the buildmg trades — 
who suffer most immediately from the introduc- 
tion of new machmes and have the least turn for 
mechamcs. The picture would not be so black if 
it were painted of any branch of the engmeers. 
So far as the educational question is concerned, 
it should be easier rather than more difficult to 
imbue the young workman with some knowledge 
and interest in science than his more lettered 
fellow-scholar who gives so much time to literature 
and the study of the dead languages. The boy 
who goes to a technical or a central school with an 
industrial bias — and these places are growing — 
has a good opportunity of approaching science at 
least on the practical side, and Mr. Gibson’s 
account of the young man of to-day who does all 
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the needed repairs to his motor bicycle or his 
wireless set, inspires one with some hope. It is, 
of course, precisely by that channel that the 
intelligent teacher of science will approach the 
theoretical basis 

On the question of the displacement of the man 
by the machine, Mr. Gibson is dealing with a 
problem of social and economic organisation which 
has been with us all through the Industrial Eevolu- 
tion It cannot be said that we have dealt with it 
very wisely or successfully, and yet we are all 
agreed that operations which can be as efficiently 
performed by a machine should, in the interest 
alike of production and the producer, be so done. 
Every displacement, however, should be accom- 
panied by careful provision for the displaced The 
social raison d'Hre of the machine is that it frees 
the human agent for other work, either in the 
further conquest of Nature or the development of 
his own faculties 

Srinivasa Ramanujan, 

Collected Papers of Srinivasa Ramanujan Edited 
by G H Hardy, P. V. Seshu Aiyar and B. M. 
Wilson. Pp xxxvi + 355. (Cambridge: At the 
University Press, 1927 ) 305. net 

K AMANUJAN was born m India in December 
1887, came to Trimty College, Cambridge, m 
April 1914, was ill from May 1917 onwards, returned 
to India in February 1919, and died in April 1920. 
He was a fellow of Trmity and a fellow of the 
Hoyal Society. 

Ramanujan had no university education, and 
worked unaided in India until he was twenty-seven 
years of age. When he was sixteen he came by 
chance upon a copy of Carr’s ‘‘ Synopsis of Mathe- 
matics ”, and this book, now sure of an immortality 
its author can scarcely have dreamt of, woke him 
qmte suddenly to full activity. A study of its 
contents is indispensable to any considered verdict 
upon Ramanujan. It gives a very full account of 
the purely formal side of the integral calculus, con- 
taining, for example, Parseval’s formula, Fourier’s 
repeated integral, and other ' inversion formulae 
There is also a section on the transformation of 
power series mto continued fractions. Ramanujan 
somehow acquired also an effectively complete 
knowledge of the formal side of the theory of 
elhptic functions (not in Carr). The matter is 
obscure, but this, together with what is to be 
found in, say, Chrystal’s Algebra ”, seems to have 
been his complete equipment in analysis and theory 
of numbers It is at least certain that he knew 
No 3104, VoL 123] 


nothmg of operations with divergent series or of 
work on the distribution of primes Above all, he 
was totally ignorant of Cauchy’s theorem and 
complex function-theory 

The work he published during his Indian period 
did not represent his best ideas, which he was 
probably unable to expound to the satisfaction of 
editors. In the begmmng of 1914, however, a 
letter from Ramanujan to Mr Hardy (then at 
Trimty, Cambridge) gave unmistakable evidence of 
his powers, and he was brought to Trimty, where 
he had three years of health and activity. 

I do not propose to discuss here in detail the work 
for which Ramanujan is solely responsible (a very 
interesting estimate is given by Prof. Hardy, 
p xxxiv) If we leave out of account for the 
moment a famous paper written in collaboration 
with Hardy, his defimte contributions to mathe- 
matics, substantial and original as they are, must, 
I think, take second place in general interest to 
the romance of his life and mathematical career, 
his unusual psychology, and, above all, to the 
fascinatmg problem of how great a mathematician 
he might have become in more fortunate circum- 
stances. In saying this, of course, I am adopting 
the highest possible standard, but no other is 
appropriate. 

Ramanujan’s great gift is a ‘ formal ’ one ; he 
dealt m ‘ formulae ’ As a specimen we may take 
the following (which no one can ever resist quoting) 
If p{n) is the number of ways of expressing % as a 
sum of positive integers (‘ partitions of n ’), then 

p(^) -¥p(^)x^-p{\^)x^ ■\-p(l^)x^ . . . 

_ {(l-a;5)(l-:ri0)(l-a;i®) , 

{(l-cr)(l-a;2)(l-a:3) . . }6 * 

The great day of formulae, however, is over. No 
one, if we are again to take the highest point of view, 
seems able to discover a radically new type, though 
Ramanujan comes near it in his work on partition 
series. A hundred years or so ago his powers 
would have had ample scope Discoveries alter 
the general mathematical atmosphere and have 
very remote effects, and we are not prone to attach 
great weight to rediscoveries, however mdependent 
they seem. How much are we to allow for this ; 
how great a mathematician might Ramanujan 
have been 100 or 150 years ago , what would have 
happened if he had come into touch with Euler at 
the right moment ^ How much does lack of 
education matter ? Was it formulae or nothing, or 
did he develop in the direction he did only because 
of Carr’s book — after all, he learned later to do 
new thmgs well, and at an age mature for an 
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Indian ? Such are the problems Ramanujan 
raises , and everyone has now the material to judge 
them. The letters and the lists of results an- 
nounced without proof are the most valuable 
evidence ; indeed, they suggest that the ‘ note- 
books ’ would give an even more definite picture 
of the essential Ramanujan, and it is very much 
to be hoped that the editor’s project of publishmg 
them in extenso will eventually be carried out. 

Carr’s book quite plainly gave Ramanujan both 
a general direction and the germs of many of his 
most elaborate developments But even with these 
partly derivative results one is impressed by his 
extraor dmary profusion , variety, and power There 
is scarcely a field of formulae that he has not enriched, 
and in which he has not revealed unsuspected 
possibilities. The beauty and singularity of his 
results are entirely uncanny. Are they odder than 
one would expect things selected for oddity to be ^ 
The moral seems to be that we never expect enough ; 
the reader at any rate experiences perpetual 
shocks of dehghted surprise. Prof Watson and 
Mr. Preece have begun the heroic task of working 
through the unproved statements , some of their 
solutions have appeared recently in the Journal of 
t he London Mathematical Society, and these strongly 
encourage the opimon that a complete analysis of 
his note-books wall prove very well worth while 

There can, however, be little doubt that the 
results showing the most unmistakable originahty 
and the deepest msight are those on the distribution 
of primes (see pp xxii-xxv, xxvii, 351, 352). The 
problems here are not in origin formal at all ; they 
concern approximative formulae for such things as 
the number of primes, or of integers expressible as 
the sum of two squares, less than a large number 
X ; and the determination of the order of the errors 
is a major part of the theory. The subject has a 
subtle function-theory side , it was inevitable that 
Ramanujan should fail here, and that his methods 
should lead him astray , he predicts the approxima- 
tive formulae, but is quite wrong about the orders 
of the errors These problems tax the last re- 
sources of analysis, took more than a hundred years 
to solve, and were not solved at all before 1890 ; 
Ramanujan could not possibly have achieved 
complete success. What he did was to perceive 
that an attack on the problems could at least be 
begun on the formal side, and to reach a point at 
which the main results became plausible The 
formulae do not in the least lie on the surface, and 
his achievement, taken as a whole, is quite extra- 
ordinary. 

If Carr’s book gave Ramanujan direction, it had 
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at least nothing to do with his methods, the most 
important of which were completely original His 
intuition worked in analogies, sometimes very 
remote, and to an astonishing extent by empirical 
induction from particular numerical cases Lack- 
ing Cauchy’s theorem, he naturally dealt much in 
transformations and inversions of order of double 
mtegrals But his most important weapon seems 
to have been a highly elaborate technique of trans- 
formation by means of divergent series and integrals. 
He had no strict logical justification for his opera- 
tions He was not interested in rigour, which for 
that matter is of secondary importance in analysis, 
and can be supphed, given the real idea, by any 
competent professional The clear-cut idea of 
what IS meant by a proof, nowadays so famihar 
as to be taken for granted, he perhaps did not 
possess at all If a significant piece of reasomng 
occurred somewhere, and the total mixture of 
evidence and intuition gave him certainty, he 
looked no further It is a minor indication of his 
quahty that he can never have missed Cauchy’s 
theorem With it he would have arrived more 
rapidly and conveniently at some of his results, 
but his own methods enabled him to survey the 
field with an equal comprehensiveness and as sure 
a grasp 

I must say something finally of the paper on 
partitions (pp 276-309), written jomtly with Hardy. 
The number p(?^) of partitions of n increases rapidly 
with n ; thus 

ii(200)= 3972999029388 

The authors show that p(>i) is the integer nearest to 

where Ag(?i) sum being over p’s 

prime to q and less than it, is a certain 24$^^ 
root of unity, v is of the order of ^/n, and 

- N)lg})> 0 =7rV(“;) 

We may take v =4 when n = 100. For = 200 we 
may take v = 5 , five terms of the series (1) predict 
the correct value of p(200). We may always take 
v = a'\/n (or rather the nearest integer), where a is 
any positive constant, provided n exceeds a value 
Wo(a) depending only on a. 

The reader does not need to be told that this is 
a very astonishing theorem, and he will readily 
believe that the methods by which it was established 
involve a new and important principle, which has 
been found very powerful and fruitful in other 
fields The story of the theorem is a romantic one. 
(To do justice to it I must infringe a little the rules 
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about collaborations , I therefore add that Prof 
Hardy confirms and permits my statements of 
bare fact ) One of Ramanujan’s Indian con- 
jectures was that the first term of (1) was a very 
good approximation to p{n) , this was estabhshed 
without great difficulty At this stage the n - 
was represented by a plain n — ^the distinction is 
irrelevant Prom this point the real attack begins 
The next step in development, not a very great one, 
was to treat (1) as an ‘ asymptotic ’ series, of which 
a fixed number of terms {e.g. v = 4) were to be taken, 
with an error of the order of the next term. 

Prom now to the very end Ramanujan always 
insisted that much more was true than had yet 
been established “ there must be a formula with 
error 0(1) ” This was his most important con- 
tribution ; it was both absolutely essential and 
most extraordinary A severe numerical test was 
now made, which elicited the astomshmg facts 
about :p(100) and ]p(200) Then v was made a 
function of n • this was a very great step, and in- 
volved new and deep function-theory methods that 
Ramanujan obviously could not have discovered 
by himself The complete theorem thus emerged 

The solution of the final difficulty was probably 
impossible, however, without one more contribution 
from Ramanujan, this time a perfectly characteristic 
one . As if its analytical difficulties were not enough, 
the theorem was entrenched also behind almost im- 
pregnable defences of a purely formal kmd The 
form of the function {n) is a kind of mdivisible 
unit ; among many asymptotically equivalent forms 
it 18 essential to select exactly the right one Unless 
this is done at the outset, and the (to say 
nothing of the djdn) is an extraordinary stroke of 
formal gemus, the complete result can never come 
into the picture at all There is, indeed, more than 
a touch of real mystery If only we knew there was 
a formula with error 0(1), we might be forced to 
the correct form of xp^ But why was Ramanujan 
so certain there was one ^ Theoretical insight, to be 
the explanation, had to be of an order scarcely to 
be credited Yet it is hard to see what numerical 
instances could have been available to suggest so 
strong a result , and unless the form of xp^ were 
known already, no numerical evidence could suggest 
anjdhmg of the kind — ^there seems no escape, at 
least, from the conclusion that the discovery of the 
correct form was a single stroke of insight We 
owe the theorem to a singularly happy collaboration 
of two men, of quite unlike gifts, in which each 
contributed the best, most characteristic, and most 
fortunate work that was in him Ramanujan’s 
genius did have this one opportunity worthy of it 
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The volume contains a biography by the second 
of the editors, and the obituary notice by Prof. 
Hardy These give a vivid picture of Ramanujan’s 
mteresting and attractive personality The mathe- 
matical editors have done their work most ad- 
mirably It IS very unobtrusive, the reader is 
told what he wants to know at exactly the right 
moment, and more thought and bibhographical 
research must have gone into it than he is likely 
to suspect J E Littlewood 

Filterable Viruses 

Filterable Virnses By Harold L A noss, Jacques 
J Bronfenbrenner, Alexis Carrel, Edmund V. 
Cowdry, Rudolf W Glaser, Ernest W. Good- 
pasture, Louis 0. Kunkel, Stuart Mudd, Peter 
K Olitsky, Thomas M Rivers Edited by 
Thomas M Rivers Pp 1x4-4284-15 plates 
(London Bailliere, Tindall and Cox, 1928.) 
34s net 

T he nature of ' virus ’ still eludes precise de- 
finition No one knows exactly what it is, 
and none of the hypotheses covers all the apparent 
facts without a certain amount of artificial strain- 
ing At one extreme there is the conception that 
a virus is a parasite, something analogous in a 
general way, though not necessarily closely similar 
to a bacterium or a protozoon, with properties 
appropriate to its very small size It is odd, 
though, if this is so, that no saprophytic virus is 
known. We can imagine a pathogenic bacterium 
arising by some process of adaptation from the 
many similar saprophytes existing everywhere in 
Nature, but the viruses are always associated with 
living cells and have never been certainly known to 
multiply in their absence At the other extreme 
are those who look upon them as derivatives of the 
cells with which they are associated, possibly par- 
ticulate but not living individual organisms. The 
difficulty in this view is to explain the transmissi- 
bihty, the remarkable power of multiplication or 
increase, and the specificity revealed by serological 
reactions. 

Midway between these extremes come those who, 
hke Boycott, regard viruses as an order of being 
neither wholly alive nor wholly dead, but with some 
of the properties of both states , or, like Wollman, 
look upon them as altered detachable genes, 
capable of leaving their cells of origin and entering 
other similar cells, an intriguing combination of 
infection and heredity. The parasitic conception, 
however, is a convenient working hypothesis 
Nothing certainly disproves it, and it will probably 

Hi 
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continue to hold the field until there is conclusive 
evidence of the origin of a virus de novo, as is 
already suggested by the work on bacteriophage 
and the filterable tumours 

Ammal pathologists lay great stress on filter- 
ability as an important character, and so no doubt 
it is when it occurs But its present importance 
IS perhaps chiefly a historical residue Even m 
animal virus diseases it is not a constant character, 
and the plant pathologist attaches little import- 
ance to it, even in diagnosis, since most of the virus 
diseases of plants are not transmissible by ex- 
tracted juice, whether filtered or not It is 
possible that it may come to have a real importance 
as a means of distinguishing viruses which can be 
detached from their cells without loss of character 
from those which cannot, but this is still in the 
future. One is glad to see that in the book under 
review the term ‘ filterable viruses ’ is used in a 
general non-committal way to cover all the active 
transmissible agents which produce virus disease 

The present volume is sure of a welcome, and 
deserves it The amount of information that has 
accumulated on the subject of virus diseases since 
Iwanowski showed, thirty-seven years ago, that 
tobacco mosaic is filterable, is so enormous that 
even the specialist cannot keep abreast of it all. 
It covers so wide a field (mammals, birds, fish, 
plants, insects, even bacteria) and the literature is 
so widely scattered that it is difficult so much as 
to hear of all the papers that appear, and the col- 
lection of the sahent facts into a single volume is 
a useful piece of work Even m this volume of 
more than 400 pages, detailed survey has proved 
impracticable, and the method adopted is to select 
certain diseases of man, ammals, fowls, etc , and 
treat them as typical examples of the different 
groups, prefacing them with some chapters of a 
more general nature. 

The first chapter, on Some General Aspects of 
Filterable Viruses,” by the general editor, T M 
Rivers, has already appeared in the Journal of 
Bacteriology It discusses m a series- of short 
sections such questions as epidemiology, immumty, 
filterability, size and the like, giving briefly the 
ascertained facts and occasionally the theories. 
This chapter, we think, might have been consider- 
ably expanded The book, as a whole, no doubt 
aims mainly, and commendably, at recapitulating 
established fact rather than theoretical discussion ; 
but — to take only one example — to abandon a 
consideration of whether viruses are animate or 
inanimate, on the ground that it leads one into 
the sterile discussion of what life is, a problem still 
No. 3104, VoL. 123] 


[April 27, 1929 

m the realm of metaphysics,” seems scarcely 
adequate 

An excellent chapter follows on filters and filtra- 
tion, by Stuart Mudd, practical and sane, and also 
salutary because many unwarranted conclusions 
have been drawn from experiments with filters 
The third chapter is by A Carrel, on tissue- culture, 
in the study of viruses, a method likely to lead to 
greater results than it has produced as yet E. V 
Cowdry contributes a cautious, well-balanced, and 
informative discussion on intracellular pathology, 
with excellent illustrations, coloured and un- 
coloured. 

Then follow the special articles already referred 
to Pohomyelitis in man by H L. Amoss, foot 
and mouth and vesicular stomatitis by P K 
Olitsky, contagious epithelioma in birds by E W 
Goodpasture, virus diseases of insects by R W 
Glaser, of plants by L 0. Kunkel, and of bacteria 
by J J. Bronfenbrenner All these are authorities 
on the subjects of which they treat, and, although 
in every case a specialist will no doubt wonder at 
some omissions and feel disposed to quarrel with 
some statements made, still they do give excellent 
reviews of present knowledge and convement 
summaries of present opimon, and that is what one 
hopes to find in chapters such as these They are 
addressed not so much to the specialist, who pre- 
sumably knows the facts of his own subject, as to 
the semi-specialist and the worker on cognate lines, 
who cannot easily keep in touch with current know- 
ledge outside his own limited field. This function 
they serve admirably. The whole volume is a 
most useful and convenient collection of the avail- 
able information on filterable viruses 

J Hendeeson Smith 


Problems of Island Life 

Diptem Btachycera and Athericera of the Fv]% 
Islands based on Material in the British Museum 
{Natural History) By Mario Bezzi Pp. vui + 
220 (London British Museum (Natural His- 
tory), 1928 ) 155 

I SLAND life presents problems of great interest 
to the biologist and in particular to the student 
of geographical distribution Among the many 
islands of Polynesia a great field for research 
awaits inquiry In so far as the insects and other 
invertebrates are concerned, we know as yet com- 
paratively little respecting what peculiar forms are 
present, how the creatures of one group of islands 
differ from those of another, and from where they 
have been derived. 
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The Hawaiian group is better known than any 
other Pacific archipelago, a fact largely due to the 
wisdom and foresight of those Englishmen w^ho 
inaugurated the “ Fauna Hawiiensis ” and saw it 
through to completion. Its volumes form the 
groundwork for all subsequent progress in Hawaiian 
entomology, besides providmg an important con- 
tribution to the problems of island bfe in general 
The work was not instituted one month too soon 
— in fact, species had already disappeared and 
become lost to science before its inception To-day 
the spread of cultivation on the island of Oahu, for 
example, has practically destroyed the whole of 
the indigenous insect fauna over most of the 
terrain — what is left is mainly to be found on the 
forest-clad flanks of its steep mountams Without 
the ‘‘ Fauna Hawiiensis ” we should be at a loss 
to-day to know whether many of the insects are 
introduced or indigenous, and when it comes to 
problems of pest control this knowledge acquires 
added importance. The work of the Percy Sladen 
Trust Expedition, under Prof J Stanley Gardiner, 
has similarly laid the foundations of our knowledge 
of the fauna of the Seychelles and neighbouring 
islands in the Indian Ocean. 

It IS only a matter of time when Fij], Samoa, and 
all the larger oceanic islands will inevitably come 
under the influence of cultivation to the same 
extent as the Hawaiian group To-da}^ they are 
changing, and new elements are entering their 
fauna through the agency of increased maritime 
communications Sooner or later a highly com- 
posite and drastically altered fauna will result 
There is no doubt, therefore, if we are to have an 
adequate knowledge respecting the native insects 
and other elements of the fauna of Polynesia, 
every opportunity needs to be utihsed, at least to 
collect material, before civilisation advances much 
further It might be feasible to circularise and 
impress this fact upon all resident naturalists and 
induce them to send specimens to our national 
collection It may be necessary to provide them 
with instructions, store boxes and apparatus, but 
it would be worth while and the costs would be 
relatively trifling 

The small volume by the late Prof Bezzi, now 
before us, consists of a series of highly technical 
detailed descriptions of flies from the Fiji Islands 
Smce its author was one of the most e m inent 
of Diptensts, it is consequently authoritative 
Altogether 239 species of flies are dealt with, and 
it is noteworthy that only 30 of them were known 
to exist in Fiji (mcludmg the Tonga Islands) up to 
the end of the year 1925. It is also interesting to 
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note that 60 per cent of the flies enumerated are 
endemic to Fiji, and nearly all were previously 
undescribed Certain families of flies, notably the 
Ortahdae,^ Trypetidse, Chloripidse, and Muscidse, 
comprise, on the other hand, a good many non- 
endemic forms, probably on account of their 
association with the activities of man Their 
distribution by commerce in fruits and other 
vegetable matter, or by the drifting of trees and 
plant debris in the sea, accounts for the presence 
of a considerable number Excluding the imported 
elements, the Fijian dipterous fauna is an endemic 
one of Austro-Malayan origin. A point of great 
economic importance is the fact that the Mediter- 
ranean fruit-fly {OeraUUs capitata) is happily absent 
from the list, and yet it is a pest in some other 
Pacific islands 

The Natural History Museum has done zoology 
a service in publishing this volume, and it is to be 
hoped that its appearance will stimulate the col- 
lection of further material bearing upon the unique 
problems of island life A D Imms 

Methods of Sea-water Biology. 

Handhuch der hiologischen Arbeit smethoden 

Herausgegeben von Prof Dr Emil Abderhalden. 
Lieferung 256. Abt 9 Methoden der Erforsch- 
ung der Lewtungen des tienschen Orgamsmus, 
Teil 5, Heft 2 Methoden der Meerwasserhiologie 
Uber Kultur und Methodik beim Studium der 
Meerespflanzen, von Josef Schiller , Methoden 
der Untersuchung der Bodenfauna des Meer- 
wassers, von Harald Blegvad Pp 181 - 330 
-1-11 Tafeln (Berlin und Wien Urban und 
Schwarzenberg, 1928 ) 10 gold marks 

S CHILLER’S work occupies 129 pages of this part 
of Abderhalden’s ‘‘ Handbuch,” the remaming 
20 with 11 tables being Blegvad’s portion The 
former contains detailed information on the setting 
up of small aquaria, their aeration and tempera- 
ture control Some account is given of the chemical 
composition of sea- water and of the various salt 
solutions used for the culture of fresh-water and 
marine algae ; sections are devoted to the orgamc 
nutrients useful in the study of marme Chryso- 
and Cryptomonads and other plants, also to sohd 
media and colloidal solutions Attention is directed 
to the necessity of regulating the intensity of the 
light, and details are given concerning the con- 
struction of various types of light filter, solid and 
hquid. References are made m particular to 
Pnngsheim’s work on the culture of algse , men- 
tion is made of Schott und Gen ’s light filters, 
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but the Wratten and Corning filters have been 
omitted 

Throughout, one is struck with the feTOess of 
the references to British and American work — 
but then British marine biology has been prepoii- 
deratmgly zoological, and Oltmanns remains the 
standard authority on the marine flora of a sea- 
going nation The Americans, though active on 
the Pacific coast, have been late comers into this 
field. A section is devoted to the isolation of 
organisms required for pure cultures and there is 
a figure of a pipette, with rubbei teat, of quite 
unserviceable thinness ^ the centrifuge tube shovn 
would break at the fiist time of usmg Simple 
forms of water-sample bottles are shoivn, but the 
standard Nansen-Petersen is not mentioned 

The purely botanical portion is done with 
Teutonic thoroughness, the groups hemg con- 
sidered one by one m great detail. The reviewer 
confesses to a feelmg of surprise at reading of the 
large number of algse that have been cultivated 
Mention is made of Thuret’s early (1854) work on 
the crossing of Fucus vesiculosits and F serratus 
also of subsequent work by Lloyd Williams and by 
yauvageau. Overton’s (1913) work on the par- 
thenogenesis of the ova of Fucus, induced arti- 
ficially, has been included When it was first pub- 
lished, the reviewer repeated it — ^the experiment 
goes beautifully. Nobody appears to have used 
algal material for such studies since Overton 
published, which is strange, since sea urchin and 
other ammal eggs have been worked at assidu- 
ously In conclusion, the Phanerogams Zostera and 
Posidonia are mentioned in virtue of their marine 
habitat, and a long hst is given of the algse of the 
Adriatic, North and Baltic Seas, with their vege- 
tation periods and ease of cultivation 

The whole article constitutes a very useful 
compendium of the present state of knowledge on 
this subject 

Blegvad’s article deals mainly with various 
bottom-grabs, such as that of the late Director 
C G. Joh. Petersen Por quantitative work, grabs 
are made to cover 0 1 m ^ or, for larger animals, 
1 m.2 These are described and illustrated It is 
hard to see the value of includmg pictures of a 
dredge swung clear for use, of a boat with square 
net, and of partly billed sample bottles. The re- 
sults obtamed with the bottom-grabs are of great 
interest A figure gives the large annual variations, 
from 1910 until 1922, m the population density of 
the sea-bottom at one station in Abra alba and in 
8olen pellucidus The bottom fauna m Timfjord 
IS worked out m great detail in Table 1. Other 
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tables (plates) show pic tonally the distribution ot 
ammals in the various associations {Besiedhmg, 
colonisation) or communities found on different 
types of sea-bottom. These are excellent, as it is 
very difficult to visualise the meaning of numerical 
fauna lists Plate XI shows the seas surrounding 
Denmark stippled and marked to show the areas 
covered by the various communities No other 
seas have been worked out with such detailed 
accuracy This article is commendably brief, and 
is packed with information 


Our Bookshelf. 

Chemical Publications * their Nature and Use By 
Prof M G Mellon (International Chemical 
Series) Pp viii-i-253 (New York * McGraw- 
Hill Book Co , Inc ; London McGraw-Hill 
Pubhshmg Co , Ltd , 1928 ) I2s 6d net 
To the several books and various other publications 
that deal specifically with the topography of the 
literature of chemistry is now added one which, in 
addition to supplying the usual kmd of information 
and advice in the manipulation of such tools as are 
available — extremely valuable as both are — goes 
a step further, and drives its lessons home by pro- 
viding material for practice in the specialised 
technique which is described. Already, of course, 
chemical literature has reached such vast propor- 
tions (having grown at a rate not altogether in- 
dicative of real chemical progress) that we feel a 
lurking sympathy for the business man who had to 
give up business in order to attend to his card index 
Moreover, the areas of intersection of chemical and 
other scientific spheres have tended to enlarge 
and become indistinctly defined 
It IS not surprising, therefore, that general 
excursions having in view an exhaustive examina- 
tion, a rapid disinterment of what m the circum- 
stances may be buried treasure, or even a hurried 
survey to provide a background for some com- 
mercial decision, tend more and more to be 
entrusted to specialists, or at any rate practicians, 
m the art For exactly the same reasons it is 
clearly desirable that students of chemistry should 
find time to familiarise themselves with the records 
of their subject The material in this book is 
intended to constitute the basis of an under- 
graduate course 

There are nine chapters, in which the develop- 
ment of the literature, original sources (periodicals, 
institutional proceedings, patents, and miscel- 
laneous contributions), and secondary sources 
(periodicals and serials, bibliographies, works of 
reference, and text-books) are discussed, and the 
technique of the search is described The subject 
IS placed on a class-room basis — or rather, on a 
library basis — by the mclusion of fourteen groups 
of problems (arranged in a manner somewhat 
reminiscent of ' prep, in the lower fourth ’), in 
which the student is required, for example, to 
supply details concerning an assigned journal, 
to collect, complete with ‘ chapter and verse,’ 
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selected physico-chemical data, or to ‘ look up ’ 
an organic compound. Most chemists have learned 
the use of the literature in the school of necessity, 
so that although its appearance as an exercise may 
seem to them somewhat strange and curious, they 
will all the more readily perceive the advantage of 
early systematic direction A A E 

Badiomovies, Radiovision, Television By C 
Francis Jenkins Pp 143 (Washington, D C 
Jenkins Laboratories, 1929 ) 2 50 dollars 

C F Jenkins, the author of this work and one of 
the pioneers of television, took up inventing as a 
profession about thirty years ago He now pos- 
sesses more than four hundred patents in America 
and other countries, and has a private laboratory in 
Washmgton for carrying out his researches He 
has done an immense amount of work in develop- 
ing ‘ radiomovies,’ both by using wires (television) 
and by transmitting them by radio waves (radio- 
vision) 

In July last, Mr Jenkins began broadcasting 
radiomovies at fixed times He thus gave the 
amateurs something for which to ‘ angle ’ A few 
weeks later more than a hundred amateurs had 
fimshed their receivers and could reckon with cer- 
tainty on getting their regular picture stories At 
first only silhouettes were broadcast, as it was 
essential to keep the frequency band less than ten 
kilocycles The Radio Commission has now' assigned 
to his company a band 100 kilocycles wide (4900- 
5000 kilocycles), and at the present time thousands 
of amateurs receive half-tone ‘ movies ’ on their 
receivmg picture sets The pictures transmitted 
are mainly pantomime pictures, but Mr Jenkins 
expects that his new machine, which is practically 
fimshed, will revolutionise the art and make it 
possible to transmit pictures of theatrical perform- 
ances, outdoor games, inaugural ceremomes, and 
even grand opera with full vocal accompaniment 
This book describes how to make and work a re- 
ceiving set It concludes wath descriptions of other 
of Mr Jepkms’s inventions, including a landmg alti- 
meter which enables an airman to ghde his machme 
to a landing m a fog, a novel method of predicting 
hurricanes by means of the snapping noises they 
produce in a radio receiver, and a method of guiding 
an aeroplane on its course in a fog He is the in- 
ventor of the motion picture projector, the principle 
of which IS in use all over the world The Frankhn 
Institute awarded him a gold medal for this m- 
vention in 1895 

The Journal of the Institute of Metals Vol 40 
Edited by G Shaw Scott Pp xii -f- 877 -i- 37 
plates. (London : The Institute of Metals, 
1928.) 315 net 

Reports on the corrosion of condenser tubes and 
on the properties of alloys for die-casting occupy 
a prominent position in the new volume The 
work on corrosion has had a definite result, m 
showing that cupro-mckel and a special alummium 
brass have a high resistance to attack by streams 
of air bubbles carried off by the water, perhaps the 
most frequent cause of damage The researches of 
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this committee have proved particularly valuable 
to the tube industry 

Die-castmg has made great progress m recent 
years, although even now it is far less used in 
Great Britain than in America, and the present 
papers contain valuable information as to the 
metals best suited to this class of work. W Hume- 
Rothery describes the methods most suitable for 
the preparation and study of alloys containing 
highly reactive metals, such as sodium and calcium, 
and F Hargreaves contmues his investigations of 
alloys which are softened by cold working instead 
of being hardened An example of the detailed 
study of a complex alloy system is that of the 
alloys of aluminium with copper, silicon, and iron 
by A G C Gwyer, H W L Philips, and L Mann, 
illustrated by very good photomicrographs and by 
numerous diagrams Under ordinary conditions 
of coohng, these alloys depart considerably from 
equilibrium, so that they are used in a metastable 
condition An unexpected result is recorded by 
D R Tullis, who has freed aluminium alloys from 
the gases causing unsoundness by passing a stream 
of chlorme through the molten metal, this process, 
unpromising at first sight, having proved to be 
techmcally successful 

The volume contains many other papers and the 
usual abstracts 

Travels and Settlements of Early Man : a Study of 

the Origins of Human Progress. By T S. Foster. 

Pp 320. (London* Ernest Benn, Ltd, 1929.) 

21s net. 

Mr Foster has worked over the data of palaeon- 
tology and prehistoric archaeology in their bearing 
upon the distribution of man with considerable 
ingenuity, and still greater enthusiasm, which have 
involved him in frequent departures from the 
orthodox view He is both stimulating and provo- 
cative He IS an ardent supporter of what he calls 
the Anatolian strain, that is, a race originating in 
the Anatolian plateau of what is more usually called 
the Armenoid type, as a factor in the development 
of civilisation He has allowed full play to his 
theory when working out racial strains in the culture 
of the Pacific Although it cannot be said that this 
is entirely assumption, the evidence is a very slender 
support for so elaborate a superstructure His view 
of the origin and growth of American culture 
depends upon the acceptance of the Calaveras and 
New Jersey skulls — which are more than doubtful — 
and the Central and South American early civilisa- 
tions seem to be left hanging in the air. 

New Worlds for Old * the Realm of Modern Physics. 

By Robert G Lunnon. Pp. v + 106 (London . 

Methuen and Co., Ltd , 1928.) 2s. 6d. net. 

This little book is intended for those of the general 
public who are not acquainted with the modern 
developments of physics It is a perfectly accurate, 
though necessarily mcomplete, account of the dis- 
coveries of the last twenty-five years. The writmg 
IS most suitable for a book of its kmd, and the aver- 
age reader is not likely to arrive at false conclusions, 
as IS so often the case, through the fact that the 
terminology is beyond him 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nattjre. No notice is taken 
of anonymous communications ] 

The Nature of the Penetrating Radiation. 

XJi’ to the present time the view that the penetrating 
radiation consists of short gamma rays has been 
prevalent chiefly because the large penetrating power 
which these rays possess is associated with radiation 
of gamma ray type. Our recent experiments, however, 
indicate that this radiation is of corpuscular nature. 

The experimental arrangement consisted simply of 
two ‘ tube -counters/ of the type recently developed 
by Geiger and Muller {Die Naturwiss., 16, 617 , 1928), 
which were placed above one another at some distance 
apart m a space screened by 6 cm. of lead and 5 cm. 
of iron. Each of the counters was connected to an 
electrometer, and the deflections of the two electro- 
meters, which were due chiefly to the penetrating 
radiation (Geiger, Phys Zeitschr , 29, 839 ; 1928), were 
registered side by side on a moving film. With this 
arrangement a considerable number of simultaneous 
deflections of both instruments was recorded. Por 
small distances between the counters, up to about 
20 per cent of the total number of deflections of one 
counter were coincident pairs. This percentage is so 
great that it must be explained on the basis that 
coincidences occur if the same corpuscular ray enters 
both counters. 

Two hypotheses may be made concermng the origin 
of this corpuscular radiation. One is that the primary 
radiation may be of the gamma type and the co- 
incidences the result of secondary electrons. In this 
case one would expect the corpuscular rays to be 
more easily absorbed than the penetratmg radiation 
that caused them. The alternative is that the 
penetrating radiation is really of corpuscular nature, 
in which ease g^greement should exist between the 
absorption coefficient of the rays causing the coincident 
deflections and that directly measured for the pene- 
tratmg radiation itself. 

In order to distinguish between these alternatives, 
a block of gold 4-1 cm. thick was placed between 
the counters, the diminution m the number of co- 
incidences thereby giving a measure of the absorption 
of the corpuscular rays. The first attempts were made 
in a laboratory of the Reichsanstalt, where the thick 
floors and ceihngs of the rooms above us greatly 
hpdened the radiation. There was no defimte 
diminution in the number of coincident pairs under 
these conditions. We then repeated the experiment 
on the roof of the building with the lid of the screen 
renioved. Under these conditions the unfiltered 
radiation from above acted directly on the counters, 
and a defimte diminution in the number of co- 
incidences was observed on introducing the gold 
block. The observed difference gives (yip) An = (3*6 
± 0’6) X 10-* for the mass absorption coefficient. This 
value agrees well with that measured directly for the 
unfiltered cosmic rays. We conclude from these data 
that the penetratmg radiation is not of gamma but of 
corpuscular type. 

The complete description and discussion of these 
expenments will appear in the Zeitschnft fur Physih, 

W. Bothe. 

W. KoLHdnSTEB. 

Physikalisch-Technische Reichsanstalt, 
Berhn-Charlottenhurg, 

Meteorologisch -magnetis ches Obser vatormm, 
Potsdam, April 3. 
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Temperature Conditions in the Suez Canal, 
July-December 1928 

The study of the temperatures met with in the 
Suez Canal is invested with more than ordinary 
interest in view of the linkage affected between two 
different sea areas and the possibilities of an exchange 
of faunas 

The Cambridge expedition to the Suez Canal {Trans- 
actions of the Zoological Society, 1927) has shown that 
more marine animals have moved from the Red Sea 
to the Mediterranean than from the Mediterranean 
to the Red Sea The expedition also published valu- 
able evidence to show that for most of the year the 
canal water was under the influence of a slow residual 
drift from the Red Sea. This, however, was reversed 
during the months of the Nile flood. 

In studying the question of the nugration of young 
or dnftmg orgamsms through the canal, temperature 
has very rightly been considered as of first import- 
ance as a possible limiting factor. 

The only series of data concermng the tempera- 
tures of the canal that offer anything like a con- 
temporaneous series are those taken by the Pola 
expedition in October 1895 and May 1896. 

The present observations were all made withm 
two days on each occasion and so were very nearly 
simultaneous 

The following list shows the positions at which they 
were made 

Suez Canal Station 1. Opposite entrance buoy to Suez 
Canal, Port Said. 

,, „ 2. Opposite Canal Company’s 

signal station at Ballan. 

,, „ 3 1 kilometre S.E of the Canal 

Company’s landing stage at 
Ismailia. 

„ ,, 4. Opposite the Northern Light 

Buoy of the Great Bitter 
Lakes. 

„ „ 5 “Kilometre 130 ” of the Canal. 

„ „ 6 Opposite the last buoy but one 

of the Suez Canal at Suez. 

It IS the intention of the directorate of Fisheries 
Research, Coastguards and Fisheries Service, to take 
routme temperature and salinity observations from 
these positions over a run of years. 

The surface observations for July 1928 and Febru- 
ary— March 1929 are shown here • 


station 

SCI 

2 

3 

4 

5 

6 

Date 

19 7.28 

19 7 28 

19 7 28 

20 7 28 

20 7 28 

20 7.28 

Time 

1043 

1450 

1637 

1228 

1628 

1855 

Temperature, °0 

28 92 

29 28 

29 60 

29 18 

28 85 

26 55 

Date 

28 2 29 

28 2 29 

28 2 29 

1 3.29 

1 3 29 

1 3 29 

Time 

1034 

1505 

1706 

1139 

1343 

1753 

Temperature, " C 

14 32 

]4 70 

14-96 

15 25 

17 85 

17 63 


A Nansen -Petersen insulated closing bottle was 
used with a Schmidt thermometer. 

Exammmg the Cambridge and Pola expedition 
temperatures, one is struck by the anomaly of higher 
figures for Port Said than for Suez. This same con- 
dition is shown in my figures for July. In February- 
March, however, there is a higher temperature at 
Suez than at Port Said, and from Station S.C.2 to 
Suez there is a steady rise along the whole length of 
the canal 

There seems to be, then, a higher temperature at 
the northern end of the canal than the southern in 
summer, and a higher temperature at the southern 
than the northern end in winter. This relatively 
Mgher summer temperature of the water at Port Said 
is qmte inexplicable on ordinary considerations of 
position, and I am led to suggest the following ex- 
planation. 
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The sea in the neighbourhood of Port Said is 
constantly receiving Nile water. This comes out 
through a large shallow lake — Lake Menzaleh — and 
in the summer and autumn through the Damietta 
mouth of the Nile, Travelling through a thousand 
miles of heated desert — ^partly discharging through a 
shallow lake which is rapidly heated by the sun — the 
effluent water of the Egyptian Nile is much hotter 
than that of the Mediterranean Sea in the summer. 

The order of the temperatures in these delta lakes 
IS well shown by Paget (Fisheries Keport of Egypt, 
1921). It will be seen that the average monthly 
temperature in August and July is 30° C 

R S WiMPENNY. 

Villa Fortuna, 

Rue Lavaison, 

Bulkeley, Alexandria. 

Mar. 26. 


Anti -Knock Ratings of Pure Hydrocarbons. 

PuoF. Nash and Mr. Howes emphasise the fact that 
whereas their figures for trimethylethylene and 
diamylene were quoted for twenty per cent volume 
concentration, our own were for twenty per cent 
weight concentration From curves obtained for 
these hydrocarbons, reproduced in Fig 1, it is clear 



Percent Concentrat\on 


BY Wei&HT IN S>Taho/vroFuew 
Fig 1 

that over the range examined the relationship between 
weight-concentration and increase m H.IJ.C.R. is 
linear Knowing the specific gravities, it is a matter 
of simple calculation to show that the discrepancy 
cannot be due to our use of what we regard as the 
only rational procedure. The specific gravity of 
the standard fuel was 0*725 at 60° F. 
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So far as the possible effects of volatility are con- 
cerned, all tests at these laboratories are carried out 
with sufficient intake air, heating, and jacket and head 
temperature to ensure that no appreciable difference 
in anti-knock rating is found with any further heating, 
whether low boiling gasolines or heavy kerosines are 
being tested 

The recent recommendations made by Campbell, 
Lovell, and Boyd regarding the importance of making 
all comparisons at the mixture strength which gives 
maximum pinking have been m use here for upwards 
of two years. The Armstrong engine developed inde- 
pendently in these laboratories while their work was 
in progress includes both variable compression head 
and bouncing pm 

In order to find definitely whether differences in 
volatility are the cause of discrepancies between one 
fuel and another, experiments have been carried out 
with 

1. Standard heating conditions and compression 
adjusted to suit the sample. 

2. Evaporative cooling, high compression and 
throttling to control the pinking as is the practice 
when using the Delco engine. 

The mean results were identical, although the values 
of single readings using the second set of conditions 
were more erratic owing probably to the method of 
cooling which tends to induce stray hot spots 

We feel that possibly complete agreement might 
be reached on those points still in doubt if tests 
were carried out using a common supply of trimethyl- 
ethylene and diamylene in both engines, employing 
a range of air-fuel ratios. 

In the case of the Ricardo E.5 engine and the 
Armstrong engine used in this laboratory, the effect 
of air -fuel ratio has already been thoroughly studied. 
Similar experiments could be made without alteration 
to apparatus on the Delco plant, and we have no 
doubt concermng the ultimate results. 

Confirmation of the accuracy of our figures is 
afforded by the fact that substantially identical values 
are obtained using such a wide range of research 
engines as 

(a) The Thorny croft overhead valve engine of 
1025 c.c capacity. (5) The Ricardo sleeve valve 
engine of 350 c.c. capacity (c) The Armstrong 
engine with a fixed ratio head, (d) The Armstrong 
engine with a variable compression head. 

S. F. Biboh. 

R. Stansfield. 

Anglo -Persian Oil Co., Ltd., 

Meadhurst Laboratories, 

Sunbury-on-Thames. 


We would thank the Editor of Nature for kindly 
allowing us to reply to the above letter of Messrs Birch 
and Stansfield, but feel that we must not trespass on 
the space of this j'ournal any further in that all 
contribution to our knowledge of the subject under 
discussion ceased with our letter which appeared in 
the issue of April 6. 

In our previous communication no suggestion w^as 
made that the difference in the results obtained for 
diamylene and trimethylethylene was due entirely to 
the fact that Messrs. Birch and Stansfield employed 
concentrations by weight, whereas we used concentra- 
tions by volume. Nevertheless, the fact must neces- 
sarily contribute to the discrepancy. 

It IS also not impossible that the samples of di- 
amylene as used by Messrs. Birch and Stansfield and 
ourselves were not chemically identical. The boil- 
ing ranges were not the same, and seeing that 
the diamylene as made from trimethylethylene is 
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probably not a .single clieniical entit;^^ but a mixture 
of isomers, the composition of the diamylene produced 
may vary uith the method and condition of the 
particular polymerising reaction used. Diamylene, 
prepared m this way, cannot be chemically described 
with the same certainty that would be associated with 
trimethylethylene. 

With regard to the other point raised, it is well 
known that differences in results obtained by different 
workers with different engines may be due to techmque 
and design, and it is well realised that concordant 
results will never be obtained until a standard method 
of test is employed by all laboratories 
We welcome Messrs. Birch and Stansheld’s sug- 
gestion of carrying out tests using a common supply 
of trimethylethylene and diamylene in both types of 
engine, as we feel that such collaboration would result 
in a much greater advance than further correspondence 
at this stage of our knowdedge 

In the meantime, it is known to us that research 
workers in the United States have been carrying out 
similar investigations for some years, and now that 
the results of our work have been disclosed, it would 
add materially to our knowledge of the subject if they 
would publish their conclusions. 

A. AV Nash 
Donald A Howes 

Department of Oil Engineering and Refining, 
University of Birmingham 


Rise and Fall of the Tides. 

Feom information published by the Hydrographic 
Department of the Admiralty it is possible to find the 
rise and fall of the tides and the times of high and low 
water on almost all the coasts of the world except in 
the extreme north and south latitudes 

The periods of the tides depend on astronomical 
conditions, and the many terms which are involved 
have been investigated. The periods, however, 
furmsh no information as to the tidal range, that is, 
the difference in elevation between high and low water. 

A very simple calculation, however, depending 
merely on the masses and distances of the tide- 
producing bodies, suffices to show that were the earth 
fluid and devoid of rigidity, then the difference be- 
tween the semi -axes of the tidal spheroid would be of 
the order of one m twenty million, or about a foot at 
the earth’s surface. 

From the Admiralty Tables it will be seen that on 
coasts facing the open ocean the observed rise and 
fall in relation to the land lies somewhere between 6 and 
10 feet on the average, but that where the coast-hne is 
complicated and the water shoals gradually, far greater 
variations appear, which may range from 0 to 50 feet. 

It IS not necessary to go outside the Enghsh and 
neighbouring coasts to find examples of *sueh differ- 
ences. For example, near the mouth of the Enghsh 
Channel the rise and fall is about 20 ft. , m the Bristol 
Channel, nearly 50 ft. ; at Portland, about 5 ft. , and 
in the neighbourhood of Mt St Michel, 50 ft. These 
large differences may be accounted for in part by inter- 
ference, that IS, by the tide reaching the position of 
observation by different routes of unequal effective 
lengths ; or again, resonance may be involved, as is 
apparently the case in the English Channel, where high 
and low water at the opposite ends occur at the same 
time 

The most general cause, however, which operates to 
make the coastal rise and fall so much larger than the 
equilibrium tide in the open ocean, is the gradual con- 
centration of energy which occurs when a wave of 
small amplitude but large mass travels from deep to 
shallow water. 
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Among many familiar examples which depend on 
the same sort of concentration of a constant amount 
of energy in a gradually diminishing mass, may be 
mentioned the cracking of whips, flapping of flags 
and sails, throwing a rope, and throwing a fly, and I 
wall add three more where the results can be readily 
calculated 

(1) A heavy flexible cord passes through a hole in a 
fixed horizontal plate. That part of the cord which 
hangs free below the plate is given a small horizontal 
velocity and swings as a pendulum. The cord is then 
diawn upwards through the plate Above the plate 
the cord is stationary, and the energy it contained is 
tiansf erred to the part still hanging free, the mass 
of which continually decreases with the length of the 
free part Hence the horizontal velocity of that part 
tends to become mfimte when the length vamshes 

(2) A light reel is wound with a few turns of massive 
but flexible cord and placed on a horizontal table to 
which one end of the cord is attached. Two forces 
act on the reel, both tending to make it roll away from 
the point of attachment of the cord to the table, 
namely • (a) the weight of one half turn of the cord 
acting at half the radius of the reel, and (6) the hori- 
zontal component due to the centrifugal force of the 
mass of half a turn of the cord at the velocity of 
the rotation of the reel. As the rolling proceeds the 
cord is left at rest on the table, and the energy is 
gradually concentrated in the remaining turns. Hence 
the angular velocity tends to become infinite as the 
last part of the cord leaves the reel 

(3) An endless massive but flexible belt connects 
two wheels lying in the same plane The wheels are 
given a certain spin, and both parts of the belt are then 
cut at the same instant half-way between the wheels. 
What IS the subsequent motion of the two parts of 
the belt ? Before cutting, the total momentum is 
zero If the line joining the centres of the wheels is 
taken as the axis of X, the momentum parallel to X 
remams zero for both parts, but after the cut is made 
IS equal and opposite in direction for the two parts 
its amount being the component parallel to Y of those 
parts of the belt which are in contact with the circum- 
ference of the wheels. The centres of inertia of each 
part remain at a constant distance from F, but move 
at a constant speed parallel to F, one to the right and 
the other to the left of X according to the direction of 
the spin It will be found that the cut parts of the 
belt assume m succession the shape of alternate right- 
handed and left-handed pot-hooks, becoming straight 
lines for a single instant with an infinite terminal 
velocity parallel to F 

How very large the velocities attained by the 
concentration of energy may become in real cases is 
shown by the crack of a whip, where the few feet per 
second originally given to the lash rises to explosive 
velocity at the last instant 

The gradual increase in the height of gentle waves 
as they approach a shelving beach is familiar to most 
people, and the same sort of action must accompany 
the small disturbance which constitutes the tidal wave 
in deep water as the latter shoals 

What the equilibrium rise and fall relative to the 
floor of the deep sea really is, is quite unknown either 
by observation or by theory. 

In the FM. Mag, (vol. 50, pp. 228, 278) there are 
papers by Sir G. B. Airy and Sir William Thomson 
which touch on this subject and on Laplace’s theory 
of the tides. Airy objects to some of Laplace’s work 
which IS upheld by Sir William Thomson. 

Laplace’s spherical harmonies are so general as (if 
the restriction is not specially introduced) to cover 
the introduction or withdrawal of fluid at the poles 
— ^the condition of constancy of fluid volume was in 
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effect introduced by Laplace, and this Airy calls a 
“ singular and unwarranted principle ” Sir William 
Thomson says this unwarranted principle is in fact 
an “ exqmsitely subtle ” method by which Laplace 
determined a certain constant, and Airy rejoms, “ I 
look on Laplace’s process as a mere sport with symbols 
and on Laplace’s conclusion as a grievous error.” 
Whether, however, Laplace is right or wrong, his 
conclusion applies to an ocean covering the whole 
surface of the earth, and would not help to determine 
the motion of the fluid as actually distributed in the 
existing seas. 

The question of the earth’s rigidity also would have 
to be settled before any theory could give a quantita- 
tive estimate of the true amplitude of the equilibrium 
tide. 

Sir William Thomson (Thomson and Tait’s “ Natural 
Philosophy”) states that unless the rigidity of the 
earth was at least as great as that of iron or glass, the 
tidal rise and fall would not be so great as it actually 
IS In view, however, of the want of deep sea ob- 
sei vations and of the amplification which occurs near a 
coast -line, the necessity for such rigidity does not 
seem to be proved. 

I think the only satisfactory way to ascertain the 
amplitude of the tides in the deep ocean is by direct 
measurement, and though this presents some practical 
difficulties, it ought not to be impossible 

A. Mallock. 

9 Baring Crescent, 

Exeter. 


Evolution through Adaptation. 

Dr Bather’s lecture on “ Evolution through 
Adaptation,” printed in Nature of Mar 30, bristles 
with debateable points, but I will select a cardinal 
one which appears to present a fundamental difficulty 
in his theory. He speaks of the changes of depth 
and salinity in the waters which have taken place in 
geological time and draws the conclusion “ that the 
surroundings of a race are continuously altering , 
the race has perpetually to catch up with the change.” 
But even if the small changes that have taken place 
in the oceanic environment could account for the 
trend of evolution, for example, from an Asteroid to 
an Echinoid form m the Echmodermata, how could 
be explained the persistence of the original Asteroid 
type practically unchanged ? The race has not 
changed, if certain members or groups of it have. 

Dr. Bather points out that “ there is some tendency 
for change of form and structure to proceed in a 
definite direction,” but he goes much further in 
stating that “ the direction will accord with the 
environment ” Apart from lethal factors in inherit- 
ance and non-viable monsters, what evidence is there 
that new forms m ammal evolution are necessarily 
more in harmony with their environment than were 
and are the forms from which they arose ? For 
example, many Echmoid and Asteroid forms share 
the same environment in the sea, but the Echinoid 
type IS believed to have evolved from primitive 
Asteroidea How does the Echinoid trend of evolu- 
tion accord better than does the Asteroid with the en- 
vironment which they both share ? Migration as a 
factor in isolation of species can be ruled out, of course, 
if the original and the ‘ evolving ’ line have always 
shared the same environment. 

The mutations required by Dr Bather’s theories 
can of course be admitted, as they can be seen and 
investigated, but they only “ provide that funda- 
mental premise from which, in combination vnth a 
varying environment [italics mine], one can deduce 
irreversibility of evolution . . . and orthogenetic 
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trends ” This would be true only if it could be shown 
that the varying environment favoured the new forms 
at the expense of the old, but actually the older forms 
are often as well adapted to the varying environment 
as are the new ones Another objection is that, 
while the slight changes that have taken place in the 
physical and chemical constitution of the ocean would 
affect such processes as fertilisation and early develop- 
ment in various ways, it is difficult to imagine how 
such changes can have directed the general ‘‘ ortho- 
genetic trends ” in adult oceanic forms. Furthermore, 
the persistence of primitive or early forms in the same 
environment is evidence against such a view. 

J. S. Dunkerly. 


In speaking of “ Dr Bather’s ” theory and theories. 
Prof Dunkerly pays me too much honour. That 
portion of my discourse which appeared in Nature 
attempted a critical inqmry into other people’s 
theories and a possible explanation of certain diffi- 
culties that they presented to my mind. To Prof. 
Dunkerly’s mind the main theory presents yet 
another difficulty. He admits, apparently, the fact 
of evolution, and he admits some change of environ- 
ment , but he urges (I understand), first, that the 
changes of environment are too slight to produce the 
great evolutionary changes seen along certain lines ; 
secondly, that if they were a vera causa they would 
have affected all lines of descent in a more equal 
degree 

It is rather late in the day to be answering argu- 
ments of this kind, and space could not be afforded 
in Nature for their adequate discussion. May I 
suggest, first, that Prof. Dunkerly underestimates the 
differences and the changes in the environment of sea 
animals ’ If he derives his conception from a single 
summarising sentence in my discourse, I would 
remind him that two -thirds of that discourse (not 
reported in Nature) was devoted to an illustrated 
account of some among the numerous and varied 
habitats, conditions, and modes of life that a single 
class of marine invertebrates (and a statozoic class 
at that) has come to fill during its long history. It 
was emphasised that a single small patch of sea-floor, 
which we speak of roughly as sand or sea-weed or 
reef and so forth, really comprises many habitats. 
On the* other hand, it was urged that, just as one 
cannot envisage a living creature apart from its 
environment, so one should not conceive of the 
environment without the reaction of the creature ; 
further, that the whole creature constitutes the 
environment of any one of its parts. 

Consider ‘ migrations,’ on which Prof. Dunkerly 
seems to misapprehend me. Surveys of the sea-floor, 
notably by the Danes, have shown that the immigra- 
tion or emigration of a single species from or to a 
faunal assemblage on a small patch must, and does, 
affect the life of all the other species, although purely 
physical conditions are unaltered. Or take mutation 
(which Prof. Dunkerly admits) and consider the 
Cladocera mutant found by Banta and Wood (see 
Nature, Oct. 29, 1927, p. 632) , here is a form that 
can live only at a temperature higher than the normal, 
and if it does find a warmer pool it will be preserved 
as a race adapted to a new environment. This does 
not mean that the original race will perish. Why 
starfishes should disappear because sea-urchins have 
(according to Prof Dunkerly) been evolved from 
them, I quite fail to understand. They fill different 
places in the economy of Nature, and to say that any 
of them “ share the same environment ” is scarcely 
so true as would be a like statement about a groom 
and his horse, I wonder what my friend Dr. W K . 

B 2 
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Spencer will say to the assertion that the original 
Asteroid type has persisted unchanged 

Prof. Dunkerly tells us that changes m the ocean 
water would affect fertilisation and early develop- 
inent. I said nothing about this ; but what difficulty 
is there in supposing that embryonic change affects 
the adult history We all know that it does, and 
the results might manifest just as much regular 
seriation as appears in any alleged orthogenetic trend 
However, I do not remember touching on this m that 
part of the discourse which Prof Dunkerly has been 
so good as to discuss. F A. Bather 

The Fine Structure of the Normal Scattered 
Molybdenum j'ika- Radiation from Graphite. 

In the September issue, 1928, of the Physical Remew, 
B. Davis and D. P. Mitchell reported an experimental 
investigation of the molybdenum iCa-radiation 
scattered by graphite with the aid of an lomsation 
spectrometer. In their work it is stated that the 
normal scattered radiation should have a much more 



Fig 1 — Curve I Normal scattered radiation and Compton scattering 
Scattering angle from 25° to 50°. The Compton shift ranges from 
iilbout 2 to 9 X-units 

Curve II Normal scattered radiation and Compton scattering 
Scattering angle from 45“ to 130° The Compton shift ranges from 
about 7 to 40 X-nnits 

Curve in Direct radiation from molybdenum anticathode 

complicated structure than the primary radiation. 
Instead of the one jS^aj-hne they find four lines : one 
m the same position as the Ka^ line and three lines 
shifted to the long wave-length side by 1*2 , 2 ; 11*3 
X-units respectively, the distance between the 
and Xag being 4*28 X-units. As these siufts corre- 
spond more or less accurately to the Rr> Q'Hd 
il -level of the carbon atom, the effect reminds one 
of the well-known Raman effect m the optical region. 

Because of the high theoretical importance of these 
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experiments, we have tried to repeat them, using the 
photographic method , but we failed to detect any 
difference at all between the structure of the primary 
radiation and that of the ‘ undisplaced ’ scattered 
line. In the meantime, Ehrenberg {Zs, f. Phys , 53, 
234 , 1929) published an analogous negative result. 
Still, we think it worth while to give a short discus- 
sion of our work in view of the importance of the 
problem m question. 

The spectrograph used was of the Siegbahn type, 
calcite was used as analysing crystal, the dispersion 
was such that the distance between the ifa-lines was 
0*19 mm. on the photographic plate The scattering 
graphite was put on the cathode inside the X-ray 
tube, the alternating tension was 35 kv. eff., the current 
25 ma. By taking control photographs it was ascer- 
tained that only the radiation scattered by the 
graphite could reach the photographic plate. All the 
photographs taken were registered with a photo- 
meter of the Moll type (see Eig 1) Plate I was 
taken with the graphite at a distance 'from 5 to 15 
mm from the anticathode focus. The time of ex- 
posure was 35 hours. At the small scattering angles 
from 25° to 50°, the Compton scattering is confused 
with the normal scattered lines At a distance, 
however, of 11*3 X-units from the normal Xaj^-line 
where Davis and Mitchell found their weakest com- 
ponent of the scattered complex line (see arrow to 
curve I), we see that there cannot be any line with 
an intensity of more than 2 per cent of that of 
the scattered Xai-lme. Plate II was taken with the 
graphite at a distance from 15 to 20 mm. from the 
focus. The time of exposure was 75 hours On this 
plate the region between the and Xag is wholly 
free from Compton radiation. In this region Davis 
and Mitchell found two other components of the 
complex line. From a comparison, however, of curve 
II with curve III, which relates to the spectrum of the 
direct radiation, we conclude that there seems to he 
no essential difference at all between the normal 
scattered Xa-doublet and the direct radiation. 

It might be remembered that if there should exist 
in the X-ray spectrum something analogous to the 
Raman effect in the optical region, we should expect 
this to give rise not to lines but to a continuous 
spectrum, which we should not be able to detect with 
the means used in our experiments 

D Coster. 

I Nitta. 

W. J. Thijssen. 

Natuurkundig laboratorium 
der Rijks-Universiteit te 
Groningen. 


Variation of Conductivity of the Upper 
Atmosphere. 

Measurements of the height of the base of the 
aurora m northern Norway by C Stormer {Geofys. 
PM , I., No. 5) and by L. Vegard and C. Krogness 
{Geofys. Puhl,, I., No 1) show that a considerable 
number of the bases are situated at heights of about 
100 km. and about 106 km (compare the frequency 
curve, Fig. 18, Geofys. Publ 1, p, 101) In 

treating 1737 base-heights between 90 and 120 km 
it was found from the frequency curve that during 
ebb-tide in the atmosphere the maximum at 100 km. 
was predominant, while during flood-tide the maxi- 
mum at 106 km was predominant. Further mvesti- 
gations have shown that the maxima of the frequency 
curve are to be considered as displacements of one 
and the same maximum. From this we conclude 
that, as regards the locality considered, the mass of 
air situated above 100 km. at ebb-tide is the same 
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as the mass of air situated above 106 km. at flood- 
tide. 

When adopting all the assumptions and results 
given in “ The Propagation of Radio Waves ” by 
P. 0 Pedersen (Copenhagen, 1927), it is possible to 
show how the conductivity of the upper atmosphere 
(130-160 km ) IS influenced by the diflcerent states 
during ebb-tide and flood-tide. Let us assume that 
the mass of air above a certain height vanes with 
height in accordance with an exponential function, 
and let us consider, within the conducting layer, a 
thin layer under normal conditions and with a certain 
conductivity. Then the problem consists m finding 
the variation of the conductivity caused by the 
atmospheric tide On account of the slower decrease 
in the vertical direction of the mass of air above a 
certain height, a thin layer with the same electric 
properties as the above-mentioned thin layer will 
grow thicker at flood -tide , while 
at ebb-tide a corresponding thin 
layer will grow thinner The 
total conductivity will therefore 
vary according to the atmo- 
spheric tide. For the place of 
observation (70° northern lati- 
tude), the total conductivity is 
found to be 4 3 per cent greater 
at flood-tide than at ebb-tide. 

Considering the lunar diurnal 
magnetic variation as a varia- 
tion caused in the solar diurnal 
variation by tidal forces, and 
supposing proportionality be- 
tween the conductivity in the 
upper atmosphere and the mag- 
nitude of magnetic variations 
(S. Chapman), it is found from 
the variations of the magnetic 
declination that near the equa- 
tor (Batavia) the conductivity at 
flood-tide IS 21 per cent higher 
than at ebb-tide. For lati- 
tude 70° an increase of 2 5 per 
cent in the conductivity from 
ebb-tide to flood-tide is to be 
expected. The discrepancy with 
the above result is removed 
when, instead of a supposed 
temperature of the stratosphere 
of - 54° C., a temperature of 
-78° C. is used, after Dobson 
(Proc Boy Soc., A, vol. 103, pp. 

339-342) such a temperature of the stratosphere 
may be possible during the nights in which the 
measurements of the base -heights of the aurora have 
taken place. A consequence of the above is that the 
height of the conducting layer will vary during the 
lunar day. In latitude 45° a variation of 25 per cent 
from the mean height may be expected, a point on 
which the investigation by radio waves may be able 
to throw some light. 

Summarising, it may be said that the heights of 
the base of the aurora are able to give information 
on the tide of the upper atmosphere and thereby on 
the variation of the electric conductivity in the 
regions considered ; further, that certain observed 
magnetic variations seem to confirm the result found 
The existence of a resulting enormous variation of 
the height of the conducting layer may be tested by 
means of radio waves. 


A Violation of the Selection Principle for the 
Principal Quantum Number. 

One of the selection principles, for the case of 
X-ray spectra, states that the principal quantum 
number must change in any electron transition. A 
thorough investigation was carried out by Coster 
{PMl. Mag., 43, p. 1070 ; 1922) to determine if lines 
could be found corresponding to electron transitions 
between L levels, but no such lines were observed. 
No violations of the principal quantum number 
selection rule have yet been found By using the 
grating method, Thibaud and Soltan {Journal de 
Physique, 8, p 485 , 1927. Phys. Zeit., 29, p. 241 ; 
1928) found two new lines for the elements tantalum 
(73), tungsten (74), platinum (78), and gold (79), and 
they also found that the values of vjR for these lines 
corresponded approximately to those given by Bohr 

Line with shorter Wave-length 


Element 

A(A) 

~ (Ohs ) 

^(Cal) 

Thibaud 

and 

Soltan 

Thibaud 

and 

Soltan. 

iViy JVyi 

N,y 

“^VI, VII 

^lY ^11, III 

Niy 

Idei 

Bohr 

and 

Coster 

Idei 

Bohr 

and 

Coster 

Idei 

Bohr 

and 

Coster 

Ta(73) . 
W (74) . 
Pt(78) . 
Au (79) . 

58 3 
56 0 
48 0 
46 8 

15 6 

16 3 

18 9 

19 5 

15 9 

16 4 
18 8 
19 6 

15 5 

16 2 

19 3 

20 0 

15 0 

16 0 
20 2 
21 7 

15 4 
15 8 
15*9 
18 1 

12 6 
13 3 
16 8 
18 2 

12 7 

13 5 

17 4 

18 6 


Line with longer Wave-length. 


Element 

a(A) 

;^(Obs ). 

;^(Cal) 

Thibaud 

and 

Soltan. 

Thibaud 

and 

Soltan 

Ny N 

VI, VII 

Ny 0 

II, HI 


Oi 

Idei 

Bohr 

and 

Coster 

Idei 

Bohr 

and 

Coster 

Idei 

Bohr 

and 

Coster 

Ta(73) . 

614 

14 8 

16 0 

14 7 

14 0 

14 6 

11-7 

11 9 

W(74) . 

59 1 

16 4 

15 4 

15 3 

14 9 

14 9 

12 2 

12*6 

Pt(78) . 

510 

17 8 

17 8 

18 0 

19 0 

14 6 

15-6 

16*1 

Au (79) . 

49 4 

18 4 

18 4 

18 6 

20 4 

16 7 

16-8 

17 2 


Meteorologisk Institut, 
Kjobenhavn, 

Mar. 25, 
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and Coster for Niv Nyi vn and Ny respect- 

ively, but, due to the inaccuracy of the values for 
the energy levels, especially for the Oi and On, ni 
levels, they were not able to reach any defimte con- 
clusions. In a later paper, however, Thibaud {J.O.S.A. 
and B.8.1 , 17, p. 145 ; 1928) ascribes the origin of 
the two new lines to transitions between the 0 (prob- 
ably On, in) level and the Niv and Ny levels. 

I have recently made some careful measurements 
in the X-series, the results of which make possible a 
more accurate determination of the values of vjB for 
the levels in question. These values, as well as those 
of Bohr and Coster, are given in the table above 
with the values of vfB for the two newly discovered 
lines. Judged from these new values, it would seem 
just as likely that the doublets found by Thibaud 
and Soltan are due to the transitions Njy Nyi and 
Ny Nyi, VII This would then be the first experi- 
mental evidence of X-ray transitions within levels of the 
same principal quantum number. Sakae Idei. 

Physical Laboratory, Upsala, 

Mar. 7. 
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Combustion of Rigidly Dried Carbonic Oxide - 
Oxygen Mixtures. 

The paragraph m Nature of April 13, p 584, 
referring to my paper on “ The Combustion of Well- 
dried Carbon Monoxide and Oxygen Mixtures ” m 
last month’s Proceedings of the Royal Society, contains 
a statement which, if allowed to pass uncorrected, 
might convey a wrong impression. 

It IS scarcely true to say that our previous experi- 
ments on the combustion of six -months phosphoric 
anhydride dried mixtures of carbonic oxide and 
oxygen had been criticised “ on the grounds that 
inadequate precautions had been taken to remove 
occluded hydrogen from the platinum electrodes 
between which the igniting spark was passed,” 
although it may be that in Nature of Sept 24, 1927, 
Prof H. E. Armstrong had queried whether possibly 
‘‘hydrogen, imprisoned in the platinum electrodes” 
had been “ extruded into the gas ” 

In describing, in my recent paper, our further 
experiments — the object of which was to test whether 
a prolongation of the phosphoric anhydride drying 
up to 550, 750, or even 1000 days (instead of the 
former 170-220 days) would make any difference to 
the results — I was careful to explain (1) that, in all 
the previous experiments, the electrodes had been 
‘ glowed out ’ repeatedly in a high vacuum for many 
hours (at least 20 in all), so as to remove occluded 
hydrogen from them, and (2) that, m the further ones, 
the additional precaution had been taken of electri- 
cally ‘ glowing out ’ the electrodes in oxygen at low 
pressure, as well as m a high vacuum, both of which 
operations were continued many hours 

I do not think there can be any reasonable doubt 
of the adequacy of the measures taken m the previous 
experiments to remove occluded hydrogen from the 
platinum electrodes ; in the later ones, the further 
precaution referred to was taken merely ‘ to make 
assurance doubly sure ’ ; and, seeing that the results 
of the two series did not differ in any material 
respect, the adequacy of all precautions in both is 
assured Indeed, the fact that in both series con- 
denser discharge sparks of anything up to 0 5 micro- 
farad at 1000 volts were repeatedly passed (between 
platinum-balled electrodes) through the phosphoric 
anhydride -dried medium, without even the faintest 
sign of ignition being discernible photographically, 
may be regarded as a conclusive test, not only of its 
extreme dryness, but also of the total exclusion of 
hydrogen from it. 

The experimental results now enable us to say 
quite definitely (I) that a highly purified 2C0 h -02 
mixture which, under all necessary precautions, has 
been rigidly dried to the utmost limit possible with 
re-distilled and highly purified phosphoric anhydride, 
will still explode and propagate flame provided that a 
sufficiently powerful igniting spark is used, and (2) 
that with platinum-balled electrodes the Tm Tn m n m 
condenser discharge spark required is about 0 75 
microfarad at 1000 volts (energy = about 0 75 Joule) 

William A. Bone. 

Imperial College of Science and Technology, 
London, April 16. 

Titanium Oxide Bands in the Orange, 

Red, and Infra-Red Region. 

Bands in the region of X5600 to \8000 have been 
analysed into at least two systems, distinct from that 
of the blue-green region, previously analysed by Birge 
and Christy {Phys. Rev., vol. 29, p 212 , 1927. 
Abstract. Nature, vol. 122, p 205; 1928) One of 
these m the orange is a singlet system due to the 
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electromc transition - '^S, the other a triplet system 
m the red and infra-red due to the transition "^8 - ^P. 
Of the former only one sequence has yet been found ; 
of the latter, four have been determined, namely, the 
(0, 1), (0, 0), (1, 0) and (2, 0), the separations of the 
triplet heads of the (0, 0) sequence being 66*7 and 
74 6 cm."^ respectively 

The molecular constants, deternnned from the 
vibrational analysis of the triplet system, show that 
m the final state the vibrational frequency of the 
rotationless molecule with infinitesimal amplitude of 
vibration is the same as in the blue-green system, and 
that thus their final energy level, ®P, is the same. 
Further, since the separation of the triplets of red- 
infra-red system pertains to this final level, it pertains 
also to the final level of the blue-green system. 

Analysis of the other bands found in the red is in 
progress. 

F. Lowater. 

Imperial College of Science, 

South Kensington, 

Mar. 28. 


Ozone Absorption during Long Arctic Night 

I HAVE been trying for the past ten years to interest 
the astronomers in having photographs of stellar 
spectra made during the long arctic or antarctic night, 
on the chance that the ultra-violet cut off due to 
ozone may be less powerful, and I mentioned it to 
Prof Russell last spring I have, always emphasised 
the importance of choosing a station so situated that 
there will be a minimum chance that ozone formed 
in the illuminated regions will be carried over into 
the dark region by atmospheric circulation. Informa- 
tion regarding the direction and velocity of the upper 
atmospheric current will be necessary m choosing the 
site It should certainly be nearer the pole than the 
station occupied by Prof. Rosseland (Nature, Feb. 9, 
p. 207), for the sun at noon was only three or four 
degrees below the horizon, and the air five miles above 
the surface was in full sunlight, as Prof Russell 
pointed out to me. His negative result I do not 
regard as decisive, though I am not very hopeful 
that much or any extension of the spectrum will be 
found, as ozone is fairly stable An objective prism 
pointed at the pole star seems the simplest device. 

R W. Wood 

Johns Hopkins University, 

Baltimore, Maryland. 


Lengthened Cham Compounds of Sulphur with 
Platinum. 

In Nature (Jan. 22, 1927, p 124) a lengthened 
chain compound of sulphur of the formula BrCgH^. 
(SC2H4)4gBr, as also another of sulphonium sulphur 
havmg so high a molecular weight as 3472, have been 
described. 

Recently, in collaboration with K C. Bose-Ray, I 
have prepared another series of complex sulphur- 
platmum chain compounds {Zeit anorg. Chem , Bd. 
178, p. 329 ; 1929) tlie first member of which has the 
formula PtgCl, 2(C2H5)2S2, 2NH3, 6H2O, and the last 
PtigCl, 10(C2H5)2S2, 2C2H5NH2, 8H2O, with a mole- 
cular weight as high as 4050-5 This is perhaps the 
only example as yet known of a metallic compound 
synthesised m the laboratory and possessing such a 
lugh molecular weight 

P. C. RIy. 

University College of Science and 
Technology, 

Calcutta, Mar. 13. 
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Science and Hypothesis. 

By Sir Olivek Lodge, F R S 


ECENT speculations in mathematical physics, 
and acquiescence m treatment in terms of un- 
imaginable abstractions, have raised a general ques- 
tion about the use of hypothesis as a means of co- 
ordinating observations, stimulating experiment, 
and paving the way for a theory It is possible to 
experiment not only in the laboratory with matter, 
but in the study also, with symbols , and a great 
deal of modern mathematics is of an experimental 
character A hypothesis is boldly made, some in- 
dication of its plausibility havmg been detected by 
a flash of gemus , it is then developed and its conse- 
quences worked out If the consequences are evi- 
clently leading astray, it is abandoned , but if like 
Planck’s, like de Broglie’s, and like Bohr’s — ^to go no 
further — ^they lead in a helpful direction, yieldmg 
results that can be compared with metrical deter- 
minations, then the hypothetical formula attracts 
attention and begins to be accepted as the basis of a 
partial theory, even though its full significance is 
not understood, the reasons for it only dimly appre- 
hended, and though the agencies with their mode of 
working are in the main unknown 

Experience has shown that a working hypothesis 
may be a true guide so far as it goes, even though it 
has in the end to be so extensively supplemented 
as to be revolutionised The precision attainable 
varies in different branches of knowledge only m 
a few subjects can the results be expressed and 
checked with numerical accuracy In physics and 
astronomy we have growm accustomed to these pre- 
cise modes of verification, though even here the 
verification may not substantiate every detail of 
the original hypothesis or prevent its complete 
recasting in the light of further knowledge. The 
quantum was appealed to as somehow securmg 
the stability of Bohr’s electromc orbits , but further 
treatment by Schrodmger put a different complexion 
on the electron , and the final word has not yet been 
said. Still, the quantitative results attained by 
Bohr’s theory, spectroscopically verified to many 
places of decimals, were amply sufficient to justify 
us in enthusiastically w^elcoming the partial clue 
provided. 

Not often is such numerical precision attainable , 
sometimes only the order of magnitude can be 
checked, and sometimes the agreement with fact is 
not quantitative at all Even in chemistry the con- 
stitution of certain molecular compounds was arrived 
at by a special instinct, and was accepted long be- 
fore physicists began to scrutinise the molecules and 
ascertain that their constitution was more or less in 
accord wuth the intuitions of genius In biology 
such direct verification is still far off, and seldom can 
any theories be brought to the test of quantitative 
determination. In anthropology and sociology, in 
addition to all the other difficulties, an element of 
caprice enters in Humanity is not so amenable to 
law and order as molecules are, and individual be- 
haviour can scarcely be predicted or specified with 
anything approaching completeness A statistical 
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result may be arrived at, and the average behaviour 
of a large group can be stated with approximate 
correctness, subject to disturbing causes Even 
in molecular physics the laws of probability tend 
to supersede the accurate dynamics of individual 
occurrences, and we have to be satisfied with a sort 
of average uniformity variegated and enlivened by 
individual eccentricities 

Psychologists and psychiatrists seek to penetrate 
the meamng of perverse peculiarities, and to ascer- 
tain the laws of individual behaviour so far as they 
can The introduction of what we call chance and 
caprice makes a scientific treatment more difficult, 
undoubtedly, but it does not prevent the subject 
from being pursued in a scientific spirit Methods 
and results must vary according to subject matter , 
and what would be vague in physics and chemistry 
may be unusually definite in subjects like biology 
and psychology Even in physics an element of in- 
determinism has recently been suspected certainly 
the molecules of a gas are behaving in an apparently 
lawless manner, while yet their average or aggregate 
behaviour on a large scale is satisfactorily uniform 

As to the illegitimacy of hypothesis in science, 
that IS absurd Every theory began as a hypo- 
thesis. It IS to test a hypothesis that every elabor- 
ately planned experiment is made As a digression 
it may be worth insisting that Newton himself con- 
stantly made hypotheses, — ^his queries at the end of 
‘‘ Optics ” are a collection of them, — and gravitational 
astronomy itself must have begun as a hypothesis 
When engaged in deductively working out results of 
theory on a mathematical scheme, hedid indeed, and 
very properly, say, I am not making hypotheses,” 
using the present tense in a perfectly grammatical 
and intelligible manner , though the sentence is 
often mistranslated or misinterpreted in a form 
covering both past and future, as if he had said, I 
do not make, or I never make, hypotheses Which 
would have been merely false 

The ether of space is a hypothesis , rendered 
necessary by the complex behaviour and properties 
which have to be attributed to what we call empty 
space, that is, space empty of matter Regarded 
philosophically it seems impossible to imagine the 
space between atoms and worlds as really empty , 
it IS only empty of everythmg that appeals to our 
senses and is amenable to direct experiment The 
nature of space is inferred, and has to be inferred, 
from its effects on matter , but the inference that 
there must be something literally ‘ sub-stantial ’ m 
space, which is really responsible for cohesion, elas- 
ticity, and all the other manifestations, is inevit- 
able , though in expressing such behaviour (elec- 
trical, optical, gravitational) it is the results and 
not the mechamsm that we formulate, for the 
mechamsm seems to be unlike any mechamsm with 
which we are acquainted, and is still essentially 
unknown 

Objections to the ether are really objections to the . 
nmeteenth century conception of an ether expressed 
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m terms of mechanical models No such ether ex- 
ists the real ether is too fundamental an entity to 
he expressed in terms of the sensory perceptions of 
material behaviour, which is what we usually mean 
by explanation. In so far as it is unexplained and not 
amenable to experiment — so long as it is a sort of 
hypothesis in vacuo — ^the ether may be disliked , 
just as Newton disliked the introduction of vague 
and ill-understood causes, preferring to have none 
at all to account for action at a distance rather than 
some entity of which he neither knew nor could as- 
certain anything. Electricity and magnetism were 
a sealed book then, and Clerk Maxwell was far m 
the future 

There are, however, sciences of which the working 
hypotheses must be vague. The mental sciences 
are peculiarly in that condition , we cannot treat of 
mind in any quantitative manner. The trivial de- 
tails of experimental psychology skirt about the 
fringe of the subject, collecting data rather like 
those of old-fashioned meteorology, in the hope 
that perhaps some day a comprehensive generalisa- 
tion will arise which can reduce them to law and 
order 

All this preliminary is for the purpose of (perhaps 
unnecessarily) insisting that science exists m many 
stages of development ; and that we are not at 
liberty to turn down a nascent science merely be- 
cause it is still m an infantile and unmetrical or even 
a capricious condition. Human activities caimot be 
denied merely because they are inaccessible to calcu- 
lation and defy prediction 

To take an extreme example What is called the 
spiritistic hypothesis is flagrantly objected to, for it 
appeals to the activities of unknown agencies which 
cannot at present be satisfactorily brought to book. 
The supposed agents have human characteristics, 
and behave as d they were hke ourselves, except 
that they are for the most part out of touch with 
matter, save under special conditions which it is our 
busmess to investigate if we can , whereas we our- 
selves, when acting as agents, are not only con- 
scious mental and spiritual entities, but are closely 
and continuously in touch with matter for a period 
of the order of a century Our action on matter 
makes our behaviour conspicuous and easy to ob- 
serve, but it has not yet led to any explanation 
The connexion between mind and matter is still an 
unsolved problem, the mechanism of it is only very 
partially understood — ^the link between mind and 
brain is missmg, — ^but that does not prevent our 
accepting the activities of, say, engineers and archi- 
tects and artists as a fact They do deal with 
matter, in accordance with their plans and designs, 
whether we understand the process or not 

So if hereafter we find ourselves still existing and 
active, after we have escaped from our normal or- 
ganism, — ^if it turn out that under certain conditions 
we are able to use the organisms of others, so as still 
to affect material particles, especially the complex 
molecules of living protoplasm, and thus display sur- 
viving intelligence, — ^we should hope to be met, not 
by an objection as to the possibility of such 

. activity, but rather by a willingness to study the 
evidence and a determination to be guided by the 
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facts, as in any other better established and more 
reputable branch of inquiry 

Still, it does happen that even after some pro- 
longed and impartial study of the facts, the hypo- 
thesis of what may be called posthumous activity is 
still disliked and still provisionally rejected as an 
attempt at explanation Eor example, my distin- 
guished friend, Charles Richet, accepts all the pheno- 
mena that I do, or even more, but the tentative 
explanation of some of them as due to discarnate 
activity does not appeal to him , or perhaps I 
should rather say is only very gradually beginning 
to appeal to him And there are other less well- 
known members of the Society for Psychical Re- 
search who stand out against the spiritistic view and 
strive after every other sort of explanation, — ^there- 
by doing good service and constraining a supporter 
of the hypothesis to bring forward constantly better 
and better evidence and to realise more clearly the 
objections that have to be met 

Again, I suspect that contributors to Nature, 
and the majority of its readers, regard both the 
hypothesis and the phenomena which led to it with 
serious doubt and unconcealed dislike , some in- 
deed pour contempt on the whole thing as a savage 
superstition. But the occurrence of the pheno- 
mena amid all races and in all periods, though it 
may arouse prejudice, is no valid argument against 
the reality of something responsible for those wide- 
spread superstitions Our business is to disentangle 
them from superstition and to dissect out whatever 
element of truth they may enshrine. For it has 
been our experience that an element of truth often 
does underlie old legends Explorers often dis- 
cover that old beliefs had a foundation after all , 
witness Schliemann at Troy, Sir Arthur Evans at 
Crete, and many other examples known to archaeo- 
logists and palaeographers An ancient belief can 
scarcely give any appreciable support to a scientific 
hypothesis, but the existence of such belief is not 
really injurious and is by no means fatal to it. 
On the whole, the existence of a tradition is rather 
favourable than otherwise At worst it is neutral. 

Objections to the Spiritualistic Hypothesis- 

prom A Scientific Point of View 

With this preliminary let me comment on a sen- 
tence extracted from a paper which will shortly ap- 
pear in the Proceedings of the Society for Psychical 
Research, in which an automatic writer who himself 
has produced script purporting to be inspired by a 
fairly recently deceased and comparatively un- 
known poet, expresses himself as sceptical about the 
ostensible and superficial significance of the scripts- 
m the following words — 

. Regarded as a scientific working hypothesis, 
spiritism does not seem to me to be a very hopeful 
avenue of investigation. The spirit hypothesis has a 
delusive appearance of simplicity, but so also had 
Kepler’s hypothesis of guiding angels. And how re- 
mote this was from the complex reality of Einstein’s* 
description of gravitation ' In fact, if these super- 
normal mental phenomena depend on the whims and 
caprices of departed spirits, then I for one despair of 
ever being able to discover any law and order in them.’^ 
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Undoubtedly there is some difficulty, in our 
present state of comparative ignorance, about speci- 
fying or formulating the spiritistic hypothesis in any 
precise and, so to speak, scientific manner , for it is 
an appeal to the activity of unknown agents actmg 
by unknown methods, under conditions of which we 
have no experience, and by means of which we are 
unaware We get into touch, or appear to get into 
touch, with these agencies only when they have 
affected material objects, for example the brain, so 
as to produce results which appeal to our normal 
senses But the admission that we cannot under- 
stand how agents work does not justify our demal 
of the existence of such working As I have al- 
ready hinted, a good deal of modern mathematical 
physics IS in the same predicament We do not 
really understand how the properties of the ether, 
or of what it is now the fashion to call ‘ space-time,’ 
act in producing the material effect we call weight 
or gravitation We know a good deal about it , we 
can specify with precision the law of ‘ weight ’ in so 
far as it imitates the resultant of an independent and 
unscreened attraction of every particle for every 
other. We can say that the earth acts nearly as if its 
wBole mass were concentrated at its centre, that the 
law of force is different inside and outside, so that 
it changes abruptly when the surface is penetrated, 
and that the force attains a peak value at the sur- 
face, sloping down differently on the two sides We 
can speak of the state of strain or ‘ potential ’ to 
which the force is due, say that it is continuous 
across the boundary, give the law of its variation 
with distance, and so on 

Newton, in fact, correctly formulated the whole 
theory of gravitation considered as action at a dis- 
tance , but the true mechanism of what seems like 
a condition of strain or warp in space, brought about 
by the very existence of matter, was beyond him, 
as it is still beyond us In philosophic mood, New- 
ton was never satisfied with his mode of specifica- 
tion. It merely gave the resulting effect of some- 
thing that simulated the direct attraction of one 
body on another across apparently empty space ; 
he had to leave the inner meaning of such mysteri- 
ous action for future discovery 

Einstein discarded the attraction or force exerted 
by a body at a distance, and replaced it by a geo- 
metry of space which would account for, or at least 
express, the resulting behaviour in a more intimate 
and, so to speak, less magical manner An inert 
body can only be perturbed or guided by something 
in immediate contact with it , even though the par- 
ticular modification of that ' something,’ which en- 
ables it so to act, may be due to the neighbourhood 
of a distant mass of matter, for reasons which re- 
main to be explored 

The fact that we sometimes have to postulate an 
unknowm agency does not justify our attributing 
anything capricious to that agency We are ig- 
norant of how the gravitational agent acts, but we 
know that it acts in accordance with law and order, 
so that the results can be duly predicted Ein- 
stein’s view (if we may call it Einstein’s, though m 
one form or another it must have been vaguely held 
by many) is after all not so very different from 
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Kepler’s asserted hypothesis What Kepler meant 
by ‘‘ guiding angels controlling the planets ” (as- 
suming that he used that phrase) I do not know, but 
I am sure he meant nothmg capricious. He must 
have meant that an unknown something guided the 
planets in their path , and that is a paraphrase of 
the modern view The ' something ’ is now often 
spoken of as a warp in space In so far as Kepler 
postulated something in immediate touch with a 
planet and actmg directly on it, he had what now 
appears to be truth on his side , his thesis being 
perhaps nearer the ultimate truth, though far less 
practically useful, than Newton’s delightfully simple 
quantitative expression for the indirect action of a 
distant body 

In order to illustrate direct guidance by contact 
action, we might take the familiar example of a 
gramophone needle, which automatically repro- 
duces a prearranged tune, simply by following the 
path of least resistance What else, after all, can 
an inert thing do ^ That is the meaning of inertia 
Animated things are not inert , they need not take 
the easiest path. A man may climb the Matterhorn 
for fun But inanimate unstimulated matter never 
behaves with any initiative or spontaneity , it is 
strictly inert Atoms never err or make mistakes , 
they are absolutely law-abiding If they make an 
apparent error, if a locomotive engine leaves its 
track, we call it a catastrophe All machinery 
works on that principle , every portion takes the 
easiest path It is true that to get a coherent result 
there must have been plannmg and prearrangement. 
Certamly ’ In all cases of automatic working, 
whether biological or other, that must be an inevit- 
able preliminary But explorers of the mechanism 
will detect no signs of mental action by their instru- 
ments or their senses. To infer a determinmg or 
controlhng cause they must philosophise Indeed, 
we may go a step further, and emerge from the past 
into the present, thus : A wireless set talks like a 
gramophone, and to one accustomed only to gramo- 
phones it would seem barbarously superstitious to 
urge that in the wireless case some (possibly whim- 
sical and capricious) operator was actually in con- 
trol. Statements may be unpalatable, and yet be 
true 

Now return to gravitation Planets behave as if 
they were attracted by the sun That is certamly 
true But what is attraction ? A train is not at- 
tracted to its destmation lightning is not attracted 
to a chimney , but it gets there none the less, by 
continually taking the easiest path So it is with 
a planet Indeed, one might say that everything 
inert takes the only path open to it, it has no option. 
The law is a sort of truism But the principle, once 
recognised, has been formulated into a clue , the 
Principle of Least Action can be expressed mathe- 
matically Once postulate that, and the behaviour 
of the inanimate portions of the cosmos can be 
accurately deduced 

The modern statement that the planets move 
along the line of least resistance, or the easiest path, 
makes their motion rather closely analogous to that 
of a railway tram guided by the rails The path 
and destination of a tram are determined by the 
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continual direct influence of the rails, which make 
it easier for the tram to travel m the right direction 
than to jump them and go astray. We might, if we 
chose, admit that the path w^as laid down or deter- 
mined bv the mentality of the surveyors and de- 
signers of the route , but a Martian spectator with 
partial information might still wonder at the appa- 
rent intelligence which guided one part of a tram 
to Manchester, and another part to Liverpool, in 
accordance with the wishes of the passengers or the 
labels on the coaches If told that an invisible 
guardian angel switched over the points to produce 
this result, he might resent the suggestion as ab- 
surdly unscientific and preposterous , as on a purely 
mechanistic view it would be. 

After having studied trains for some time, our 
spectator might begin to notice the novelty of a 
motor-car His first tendency wmuld be to look for 
the rails in that case also , and, finding none, he 
might superstitiously but correctly surmise that a 
guardian spirit w^as guiding the car to its destina- 
tion In this case, moreover, further experience 
would soon persuade him that he had to ahow for 
an element of caprice But even that is not fatal 
to the truth he need not throw' up his hands in 
despair. As soon as we introduce the activity of life 
and mind w'e get out of mere mechanism, and the 
results are not easily formulated or predicted The 
activities of an animal cannot be expressed in mathe- 
matical terms, and yet animal instincts and be- 
haviour are subject-matter for scientific investiga- 
tion. It is assumed that they obey laws of some kind 

Science is not limited to the accurate data and 
laws of mathematical physics . and to claim that a 
hj^othesis is unscientific because we cannot formu- 
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late it completely, or because we do not understood 
the method of working, or even because there is a 
certain amount of capriciousness about it, is more 
than we have any right to claim Anthropology 
and sociology are less advanced sciences than physics 
and chemistry , they have to get on as best they 
can, with a profusion of data, and with the inevit- 
able complications appropriate to live things Let 
us not be put out of our stride by the fear of retain- 
ing, in modified form, some of the animistic guesses 
of primitive man Experience may lead us, as it 
led him, to contemplate stranger modes of existence, 
and more whimsical phenomena, than our long study 
of mechanism has led us to expect We must put 
aside prejudice, be guided by the evidence, and 
strive for truth The superficial simplicity of 
materialism has served us well, as a comprehensive 
covering, for three centuries, and we have made 
good progress under its protection , but it is be- 
ginning to be threadbare and inadequate, it is 
not co-extensive with reality, and unsuspected 
influences are peeping through 

To sum up A working hypothesis can be fol- 
lowed and developed rationally, without being 
metrically exact m its early stages The important 
question about the spiritistic hypothesis is not 
whether it is simple or complicated, easy or puzzling, 
attractive or repellent, but whether it is true Its 
truth can be sustained or demolished only by the 
continued careful critical and cautious method of 
inquiry initiated by the S P R under the presi- 
dency of a guiding spirit or guardian angel called 
Henry Sidgwick, with the active (and I believe con- 
tinuing) co-operation of Edmund Gurney and 
Frederic Myers. 


The Supply and Therapeutic Uses of Radium. 

By Prof. S Russ, The Middlesex Hospital 


T he law of supply and demand is as true for 
radium as other commodities Production 
has often almost ceased owing to lack of demand, 
only to be renewed as the demand returns, while 
sudden demands have sent up the price to prohibi- 
tive levels until either competition or diminished 
requirement has brought it down again 
The three main sources from which radium has 
been mined on any scale are Czechoslovakia, the 
United States of America, and the Belgian Congo , 
Cornwall and Portugal have also been producers, 
though on a smaller scale The low grade of the 
carnotite deposits in U S A made it impossible for 
America to compete with production from the large 
deposits of pitch- blende located by the Union 
Mini^re du Katanga in its property in the Congo 
since this rich source has been developed Czecho- 
slovakia still produces radium, and in Great 
Britain there is very little difference in the price 
of radium coming from there or from the Belgian 
Congo Unless the amount bought is as much as 
several grams, the price is at present £12 per milli- 
gram of radium element, with extra charges for 
certificates of measurement and other services con- 
nected with the supply This price is doubtless one 
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which yields a very big profit to the producers, and 
it is worth while mentioning that the price of the 
Belgian radium is graded according to the national 
purse of the buyer — Britain pays more than do her 
continental neighbours, and America pays more 
than Britain There is radium enough in the earth 
for the world’s needs if it can be paid for 

The therapeutic uses of radium are mainly in 
connexion with cancer, though it is also used for 
certain other conditions and some dermatological 
diseases. The outstanding medical interest m 
radium-therapy is in determining its value and the 
best methods of application in the treatment of 
cancer 

Radium -therapy has gone through several phases 
In its earliest years, about 1900, success often at- 
tended its use in superficial cancers of low malig- 
nancy , this was followed by attempts at 'dealing 
with internal growths by implanting radium in 
platmum or other metal tubes into them 
Uomimci from 1909 onwards insisted on the neces- 
sity of avoiding the use of easily absorbed beta and 
gamma rays when radium was actually inserted 
mto the tissues, and said that only ‘‘ les rayons 
ultra-penetrants ” should be used 
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By the year 1914 radium- therapy had already 
made some progress The principle of selective 
action was recognised, and there were several 
laboratories where the effects of the rays on normal 
and malignant structures were being investigated. 
All this work received a set-back during the years 
of the War, but the ten years that have passed since 
have been a time of great activity and progress in 
the subject 

France is the home of radium -therapy (Curie- 
therapie they prefer to call it), and it is in no small 
part due to the systematic researches carried out at 
the Institut du Radium in Pans, organised by Prof 
Regaud, that radium -therapy has reached its 
present phase This phase is one in which the 
definite gains of the past give rise to the belief 
that radium may be looked upon as a means where- 
by certain localised growths of cancer can be 
removed as surely as, and generally with less 
danger than, by surgery This is a big claim, and 
it IS one now generally acknowledged, but it can- 
not seriously be suggested that radium is a cure 
for generalised cancer Although a primary local- 
ised growth often disappears with radium treatment, 
in cases where the disease has already spread to 
glands it is generally true to say that the disappear- 
ance of growth m one part of the body has little 
recognisable effect upon the spread of the disease 
outside the range of action of the radium 

One of the most important principles that has 
been recognised during the last five or six years is 
the significance of the time factor It is certam 
that the effect of radiation upon a tumour depends 
not only upon the dose of radiation absorbed by the 
tumour and the surrounding normal structures, 
but also upon the time over which the radiation is 
spread This is nowhere exemplified better than 
in the treatment of cancer of the tongue For many 
years these growths, often heavily infected with 
bacteria, were the despair of those who attempted 
to treat them by inserting one or two radium tubes, 
contaimng perhaps as much as 50 milligrams of the 
element, and leaving them in situ for twenty-four 
hours With this treatment it often happened that 
the local condition was actually aggravated Since 
the treatment has been altered and a number of 
smaller tubes containing only a milhgram or two 
have been inserted and allowed to remain for a 
week or ten days, so great has been the improve- 
ment in the results that, to-day, radium combmed 
with surgery is looked upon as the most suitable 
treatment for cancer of the tongue and buccal cavity. 

An explanation of this difference in biological 
reaction has been sought on various lines, for while 
some think that it lies m the greater probability of 
cells in the vulnerable state of division bemg ir- 
radiated in the longer exposure, others believe that 
cell growth is more affected by prolonged than by 
short period irradiations, while the opinion is also 
held that the effect is largely due to the ability of 
the host to support a low intensity of radiation 
more easily than a high one It must not be lost 
sight of, however, that the two types of treatment 
are fundamentally different m the distribution of 
the radium in the tissues In the second case the 
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radiation of the region involved is much more 
uniform and there is more prospect of treating the 
whole of the growth than m the first case, where 
one or two tubes containing a large quantity of 
radium are embedded This distribution necessarily 
gives a much too heavy dose to the tissues surround- 
ing the tube, while at the same time much of the 
growth may be outside the lethal range of action 

Radium is now an acknowledged agent in the 
treatment of localised cancer, and every year new 
methods are being devised in order to deal with the 
more inaccessible varieties of growths (for example, 
stomach, oesophagus, brain, etc ) But the radium 
in Great Britain is not enough to treat the numbers 
of cases of cancer who would probably benefit from 
its use It is true that the supplies, especially m 
the London area, have been considerably increased 
in the last five years, but in Great Britain generally 
there is a real shortage. From a national point of 
view, if an agent is Imown to be of remedial value 
in the treatment of any disease, then it would 
naturally be urged that it should be got, provided 
there are people enough who know how to use it 
to the best advantage These two objects are 
doubtless in the minds of those who have not only 
to gauge the nation’s radium needs but also to find 
the means of satisfying them It is unthinkable 
that Great Britain cannot really afford the radium 
that it requires, but the administration of a 
quantity, let us say a gram per million of popula- 
tion, calls for a good deal of consideration m medical 
economics Is the present moment the time for 
startmg a radium centre on the broadest Imes where 
treatment, research, and the teachmg of therapy 
can be carried out ^ Would it be better to supple- 
ment the resources of centres in Great Britain 
which have already earned a certain reputation ? 
Or would it be better to aim at putting the tech- 
nique of radium -therapy into the hands of the 
general practitioners of the country ^ 

The final result, in so far as the economic and 
efficient treatment of cancer by radium is con- 
cerned, IS very largely bound up with the decisions 
of a national character which are likely to be taken 
m the near future 

In the House of Commons on April 16, Mr. 
Winston Churchill announced that the Govern- 
ment has arranged for the publication of the report 
of the Sub-Committee of the Committee of Civil 
Research on Radium This Sub-Committee, under 
the chairmanship of Lord Rayleigh, expressed the 
opimon that in order to meet the medical require- 
ments of England, Scotland, and Wales, twenty 
grams of radium should be acquired before the end 
of 1930 It also recommended the election of 
‘ National Radium Trustees ’ whose duty it should 
be to hold the funds provided and to purchase and 
hold radium for the use of an expert body , this 
expert body to be called the ‘ Radium Commission ’ 
Mr Churchill further stated that the Government 
has accepted the financial recommendation of the 
Sub-Committee and that it will be prepared to con- 
tribute from public funds, up to a maximum of 
£100,000, to the extent of £1 for every £1 of private 
subscription. 
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Obituary. 


Sir George Knibbs, C M G 

B y the death of Sir George Handley Knibbs at 
Melbourne, on Mar 30, science m Australia 
has lost one of her most forceful and enthusiastic 
workers 

Sir George was born in Sydney in June 1858 
As a surveyor and civil engmeer he took an active 
part in the topographical survey of New South 
Wales He then became acting professor of physics 
at the University of Sydney In 1906 he was 
appointed Commonwealth Statistician, and in that 
capacity brought out the Commonwealth Year 
Book, which, by reason of its comprehensive and 
accurate nature, is one of the best statistical 
publications in the world 

After serving for fifteen years as Commonwealth 
Statistician, Sir George Knibbs was appointed in 
1921 Director of the Commonwealth Institute of 
Science and Industry, which post he held until his 
retirement from public life m 1926, The Institute 
was then reconstructed as the Council for Scientific 
and Industrial Research While under his direc- 
tion, the small staff of the Institute commenced a 
number of important lines of investigation, some 
of which have recently passed from success in the 
laboratory to the sphere of commercial scale tests 
These included research into the manufacture of 
paper pulp from Australian hardwoods, power 
alcohol production, the eradication of prickly pear, 
and the utilisation of Australian pottery clays 
Knibbs deplored the inevitable whittling away of 
funds intended for research purposes, due to 
political indifference, which lessened the value of 
the Institute to the nation The constitution of the 
Institute, however, did not favour its fullest co- 
operation with the universities and other State 
bodies , nor did the somewhat autocratic manner 
of the director attract his Australian fellow scien- 
tific workers Both features were undesirable m 
a national research body. 

Throughout his public life Sir George Knibbs 
took an active part m social legislation and served 
on Royal Commissions concerned with education, 
social and other forms of insurance, taxation of 
crown leaseholds, trade, and industry. As Common- 
wealth Statistician, he devised the mathematical 
formulae on which the Commonwealth land and 
income taxes are assessed 
Though his activities were more of an adminis- 
trative nature, Sir George contributed to the 
scientific press numerous monographs on pure 
mathematics, geodesy, and geodetic instruments 
His larger contributions include “ The Mathematical 
Theory of Population,” ‘‘ The Census of Wealth,” 
and a recent book, “ The Shadow of the World’s 
Future ” — a study of the relation of wmrld popula- 
tion growth to food production and migration 
influences From a statistical basis, he emphasises 
the need for modification in national policies to 
avert the danger of over-population 
Sir George Knibbs was a fellow' of the Royal 
Astronomical Society, an honorary fellow of the 
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Statistical Society, and a member of the Inter- 
national Institute of Statisticians He attended 
many international congresses, where his sound 
knowledge of foreign languages, backed by a com- 
prehensive grasp of scientific affairs, made him an 
able and worthy representative of the Common- 
wealth Although in recent years his health was 
failmg, this disability seems to have had little 
effect on the keenness and brilliance which he 
applied to the welfare of Australian scientific 
organisations The knighthood bestowed on him 
m 1923 was regarded in Australia as a fitting 
recognition of the devoted and brilhant service he 
had rendered to his country 

Sir Henry Rbw, KGB 
The death at his house at Wormshill, Kent, on 
April 7, at the age of seventy years, of Sir Henry 
Rew removes a leading authority on agricultural 
economics and, in the old sense of the word, 
statistics For some years prior to 1906 he was 
in charge of the Statistical Branch of the Ministry 
of Agriculture and Fisheries, and after his promotion 
m that year to the post of assistant secretary, his 
predominant interest lay in the annual reports on 
agricultural statistics, for which he was personally 
responsible To his work in this field is largely 
due the fullness and comparability of the series of 
returns on British agriculture His imtiative may 
be exemplified by the estimates made by a com- 
mittee of the Royal Statistical Society, from 
returns from representative dairies and slaughter- 
houses of the production of milk and meat in the 
British Isles 

The two addresses given by Sir Henry Rew as 
president of the Royal Statistical Society were 
devoted to “ The Organisation of Statistics ” and 
to ‘ The Progress of British Agriculture.” In the 
first of these he emphasised that “ The real question 
. . is not the present defects of the official 
statistics or the delinquencies of official statisticians, 
but the deficiencies of the present system and the 
madequacy of the available resources ” After 
quotmg the several high authorities who at different 
times had urged the importance of the establishment 
of a centralised statistical department, he expressed 
his own conviction of the need for “ a general over- 
haul of official statistical machinery, and for some 
drastic measure for securing co-ordination ” The 
function of the Royal Statistical Society should be 
to assist in forming an appreciative, watchful, and 
well-informed public opinion 
Sir Henry’s second address to the Royal Statistical 
Society was largely a historical account of agri- 
cultural statistics leading to the important con- 
clusion that while the statistical data were unable 
to prove the case, an examination of the statistics 
so far as they were available pointed to the con- 
clusion that a larger quantity of food was being 
produced at the outbreak of War than at any 
previous period, and this in spite of a shrinking 
acreage. 



April 27, 1929] 


NATURE 


651 


Mr C E Benham 

Mr Charles Edwir B-enham, of Colchester, 
whose sudden death on April 1, at sixty-eight 
years of age, we regret to record, was a representa- 
tive of the type of scientific amateur of which 
British science has reason to be proud He 
followed scientific pursuits, and studied natural 
processes and events, purely for the love of Nature 
in all her ways, and by faithful observation and 
origmal mind he was able to make some notable 
contributions to knowledge 

Mr Benham was for many years editor of the 
Essex County Standard and spent most of his 
life in the town of Colchester, where he took a 
leading part in educational and other movements 
It is not surprismg that Wilham Gilbert of Col- 
chester ” should have attracted his literary and 
scientific attention, for Mr Benham ’s methods were 
of the same experimental and independent char- 
acter as those of Queen Elizabeth’s learned 
physician In an excellent little book published in 
1902 he showed what manner of man Gilbert was, 
wherein lay his genius, and the spirit of his work, 
which was “ that all scientific knowledge must be 
founded on practical experiment and observation 
alone, instead of upon speculations and theories 
evolved out of inner consciousness ” 

In 1895 Mr Benham devised a colour-top by 
which a curious optical illusion is produced which is 
not easy to explain Half of a white cardboard disc 
IS coloured black and on the other half a number of 
bla ck lines are drawn as arcs of a circle On rotatmg 
the disc, and viewing it in a bright light, the arcs of 
some of the circles appear coloured On reversmg 
the rotation the order of the colours reverses The 
subjective colour effects then exhibited were the 
subject of a number of letters in Nature at the time 
the top was produced, and Mr SheHord Bidwell 
devoted a paper to them which was published in the 
Proceedings of the Royal Society of Dec. 17, 1896 

On the experimental side also, Mr Benham 
de\^ eloped the twin-elliptic pendulum and pub- 
lished a number of papers on harmonic vibrations 
and vibration figures. He was the author of many 
communications published in Nature, Knowledge, 
Science Progress, Engineering, and other scientfiic 
journals, and the subjects covered a wide range of 
practical mquiry, including thermographs, atmo- 
spheric electricity, electroscopes, alarum sundials, 
and iridescent glass Mr Benham was in addition 
an artist whose water-colour drawings are of real 
distinction, and the author of works on local 
Essex dialects and the history of Colchester He 
was an ardent lover of knowledge in all its highest 
aspects, and his death will be regretted by a wide 
circle of students who have been stimulated by his 
work, as well as by his numerous personal friends 


Proe E. Kehrmarn 

Dr. Friedrich Kehrmanist, professor of organic 
chemistry at the University of Lausanne, died on 
Mar. 4 We are indebted to the Chemiker-Zeitung 
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for the following details of his career Born at 
Coblenz in 1864, Kehrmann became deeply inter- 
ested in chemistry while still a boy, but being at 
first unable through lack of means to attend regular 
classes, he studied by himself He became so pro- 
ficient in analytical work that he obtained a post 
as analytical assistant to Fresenius at Bonn In 
1887 he graduated at Basel under Nietzki, with 
whom he carried out an investigation of quinones. 
After graduation he became assistant to Claus at 
Freiburg, where from his observations upon di- 
ortho-substituted quinones he formulated the 
well-known hypothesis of ‘steric hmdrance,’ a 
generalisation which has been very extensively 
applied in the study of other branches of orgamc 
chemistry 

Kehrmann’s hypothesis was based upon the 
hmdermg effect of two ortho-substituents upon 
oxime-formation, and in support of his idea he 
quoted many other well-known examples of in- 
hibited reactions, which had hitherto remained 
unexplained He was even able to foresee the 
discovery of steric hindrance in the ortho -substi- 
tuted benzoic acids This prediction was verified 
shortly afterwards by the work of V Meyer, but' 
for some reason or other Kehrmann’s claim to 
priority seems to have been overlooked. 

Kehrmann moved to Aix-le-Chapelle and thence 
to Geneva, where he found in Graebe’s laboratory 
a congemal atmosphere and inspiring compamons. 
At Geneva his chief interest was in dyestuff 
chemistry, to which he made many notable contri- 
butions, particularly in the field of azmes, thio- 
azines, and oxazmes To him may also be attri- 
buted the origm of the theory of the oxonium salts. 
For a short time he held a post with the firm of 
Casella and Co , but ill-health compelled him to 
relmquish it. Later he took up a teachmg appoint- 
ment at the Municipal School of Chemistry at 
Mulhausen in Alsace, and m 1910 he was appointed 
to the chair of chemistry at Lausanne. His col- 
lected works, which include the spectroscopic 
examination of whole classes of dyestuffs, have been 
pubhshed in five volumes. 

We regret to announce the following deaths • 

Mr W. Worby Beaumont, honorary consulting 
engineer of the Royal Automobile Club, for ten years 
a joint-editor of The Engineer and author of several 
well-known books on motor car engineering, on April 
14, aged eighty years. 

Prof. F. S. Earle, sugar cane technologist at the Trop- 
ical Plant Research Foundation at Herradura, Cuba, 
and president in 1906 of the American Botanical 
Society, on Jan. 31, aged seventy -two years. 

Mr. Charles Hunt, an honorary member and past 
president of the Institution of Gas Engineers, aged 
oighty-six years. 

Prof Clemens von Pirquet, professor of paediatrics 
in the University of Vienna, known for his studies of 
the mathematical relationship of body measui-ements 
to nutritional requirements and for his cutaneous 
tuberculin reaction, aged fifty -four years. 

Dr. Paul Sarasin, president of the ethnographical 
section of the Natural History Museum of Basle, on 
April 7, aged seventy -three years. 
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News and Views. 


Sm Alfred Ewing, Principal and Vice-Chancellor 
of the University of Edinburgh, was piesented on 
Apiil 18 with the freedom of the City of Edinburgh 
in the Usher Hall in the piesenee of a large and 
repi esentative assembly The honour was conferred, 
as stated m the Burgess Ticket, as a mark “ of the 
high esteem in which he is held by the citizens of 
Edinburgh, in testimony of his valuable services to 
the city and the State, and m recognition of his 
brilliant and distinguished career as Principal of the 
University of Edinburgh during a period marked by 
exceptional difficulty on account of the War and the 
policy of unprecedented development and expansion 
of the University ” The Lord Provost, Sir Alexander 
Stevenson, who presented the silver casket containing 
the Burgess Ticket, spoke of Sir Alfred’s distinguished 
career, of his services to the University and his efforts 
to make the University a living force m the City, and 
of his work at the Admiralty during the War as creator 
and organiser of the department which achieved great 
success in intercepting and deciphering enemy wireless 
messages. In his reply, Sir Alfred referred to some 
of the important developments in the University 
during the thirteen years of his principalship, and at 
the end stated that he had received from Sir Alexander 
Grant a cheque for £25,000 and a promise of a like 
amount within twelve months for the building of a 
new department of geology. After the ceremony, 
Sir Alfred, accompanied by the president of the 
Students’ Representative Council, was conveyed from 
the Usher Hall by way of Princes Street to the City 
Chambers in a gaily decorated open carriage drawn by 
students. 

In 1923 a large wooden building, which was erected 
m 1917 m St. Andrew Square, Edinburgh, for the use 
of American troops, was purchased by the University 
and rebuilt on the new campus near the southern edge 
of the City adjacent to the Department of Chemistry 
Early in tt e following year the Department of Geology 
was transferred thereto from inadequate piemises 
in the Old College The wooden building is now 
approaching the limit of its existence, and Sir Alex- 
ander Grant’s generous gift relieves an anxiety which 
was becoming acute as to the housing of the Depart- 
ment of Geology. This is the second benefaction the 
University has received from him, for about four 
years ago he contributed a sum of £50,000 towards the 
extinction of the debt on the Department of Chem- 
istry. In June 1923 he gave £100,000 towards an 
endowment fund for the Scottish National Library, 
and in July of last year a further sum of £100,000 for 
the erection of a suitable building m which to house 
the Library He was also one of the chief contributors 
to the fund for the Scottish National War Memorial. 
His name, as Sir Alfred Ewing said, is in Edinburgh a 
synonym for generosity j 

When a journal has been for thirty years in charge 
of one man, the reputation of the j'ournal reflects the 
merits of the editor. The case in point is that of 
TU Mathematical Gazette and Mr. W. J. Greenstreet, 
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Founded and maintained m the interests of school 
teachers, the Gazette has pedagogy in plenty, abundant 
notes on scholarship mathematics, and reviews which 
endeavour conscientiously to appraise schoolbooks 
as they issue in bewildering streams from the 
publishers. But it aims also at helping its readers to 
understand how mathematics has grown since their 
own umversity days, and nowhere are important 
mathematical treatises subjected to more valuable 
analysis or more authoritative criticism . Keynes 
has been reviewed by Russell, Eddington by Newall, 
Weierstrass by Caratheodory, Schrodmger by Fowler, 
Knopp by Bromwich. While Mr Greenstreet has 
secured for a journal which grew out of the annual 
reports of a teachers’ association the standing implied 
by such names as these, he has also poured into its 
pages a wealth of biographical and historical know- 
ledge which has made the Gazette the most readable 
mathematical periodical in the world. A testimomal 
in appreciation of Mr Greenstreet ’s long and success- 
ful editorship has been organised by the Council of 
the Mathematical Association, which invites the co- 
operation of everyone who feels that such work as his 
deserves recognition Because of a severe illness 
which drained his resources two years ago, the 
testimonial is to take the form of a cheque, accom- 
panied by the names of subscribers but not by a list 
of amounts. The expenses of the fund are being 
borne by the Mathematical Association, and the work 
involved has been undertaken by Mr. C. Bendlebury, 
39 Burlington Road, Chiswick, London, W.4, to 
whom donations should be sent. 

The pioneeis of New Zealand geology include von 
Haast, James Hector, F W Hutton, and Ferdinand 
von Hochstetter, the last of whom was born on April 
30, 1829. The son of an Austrian pastor, Hochstetter 
took the degree of PhD and in 1853 joined the 
Geological Survey of Austria. Four years later he 
became geologist to the famous Novara Expedition 
and on Dec. 22, 1858, arrived at Auckland, where his 
services were at once secured by the Government. 
Von Haast, the German geologist, had arrived the 
day before, having been sent out to report on the 
suitabnlity of the coimtry for German emigrants 
Together, Haast and Hochstetter carried out ex- 
tensive geological explorations and both published 
works on the geology of New Zealand Returning to 
Europe in 1861, Hochstetter settled at Vienna and 
for many years held the chair of geology and minera- 
logy at the Umversity there He died on July 21, 
1884, and a memoir of him was written by Haast, 
which was reviewed in our columns on Nov 20, 1884 

PROE E V Appleton, Wheatstone professor of 
physics at King s College, London, has been awarded 
the Morris Liebmann Memorial Prize for 1929 by, 
the American Institute of Radio Engineers This 
pnze IS awarded annually by the board of directors 
of the Institute to the worker responsible for the 
most important contribution made to wireless progress 
during the preceding year. Prof Appleton has for 



NATURE 


653 


April 27, 1929] 

some years been engaged in the study of the scientific 
problems of radio telephony, chiefly on behalf of 
the Radio Research Board and the Department of 
Scientific and Industrial Research. In 1924, working 
in conjunction with Dr. Barnett, he was the first to 
put forward acceptable experimental evidence for 
the existence of the so-called Heaviside layer and the 
value of its height above the ground. More recently, 
work on similar lines has been carried out under 
Prof Appleton’s direction, in the most part at the 
Peterborough Station of the Radio Research Board, 
and at King’s College, London, where wireless methods 
have been developed which have led to a great 
increase in our knowledge of the electrical properties 
of the upper atmosphere It may be recalled also 
that Prof Appleton made an announcement in 
Katuee of Mar 23 last, of the discovery of what is 
probably a second Heaviside layer He was recently 
awaided a Wireless Premium by the British Institution 
of Electrical Engineers for his researches on the 
causes of wireless signal fading and directional eiiors 

A MOVEMENT to commemoiate in an aj;ipropi late 
way the pioneer work of the late Mi W H Dines m 
the exploration of the upper air and in other branches 
of practical meteorology was initiated a few months 
ago by the Royal Meteorological Society The 
Council of the Society believes that the most suitable 
form of memorial would be the publication of a 
collection of Mr Dines’ s scientific papers m a single 
volume, and a circular has just been issued inviting 
promises of subscription to such a volume of about 
600 large octavo pages, to be published at a price not 
exceeding thirty shillings. The papers consist almost 
exclusively of contributions to the publications of a 
number of scientific societies extending over a period 
of fifty years , and their re -issue m a collected form 
would not only be a tribute to Mr. Dines’s original 
and fruitful work but also would be of real service 
to science in general and students of meteorology 
m particular Intending subscribers to the volume 
should communicate with the secretary of the Royal 
Meteorological Society, 49 Cromwell Road, South 
Kensington, S.W 7. We trust that the promises to 
purchase the volume when published will be numerous 
enough to relieve the Coimcil of any anxiety which 
may be involved m the cost of publication of a work 
worthy of one whose researches began a new epoch m 
the history of meteorology and have led to develop- 
ments of great practical value 

The American Association for the Advancement of 
Science held a very successful meeting in New York 
during the last week of December On behalf of the 
fifty educational and scientific organisations of the 
city. Prof Henry Fairfield Osborn, the president, 
welcomed the Association, which now includes more 
than 17,000 members, and gave an indication of the pro- 
gramme set for the meeting. A reprint of his address 
has now reached us. The programme seems to have 
been arranged with great regard to the convenience 
of the public and the scientific worker of wide interests, 
for separate days were set aside for general sessions each 
on one particular science, so that geology, physics, bio- 
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logy, chemistry, and anthropology each had its day, and 
on the evemng of the same day a reception and address 
followed in the corresponding department of the 
American Museum of Natural History. Following 
the excellent precedent of the British Association, 
these evening addresses were of a semi-popular 
character designed to attract and stimulate the 
rapidly growmg interest in science manifested in the 
city of New York and throughout the Umted States 
and Canada. ‘‘ The leading motif of this science week 
programme was to offset some of the extreme specialisa- 
tion of the present day by a more general prospectus 
of the unity and harmony of various sciences such as 
prevailed in the unified spirit of the great formders of 
the Association eighty-five years ago ” It is a leading 
motif which, deserves serious consideration m arranging 
the programme of the British Association. Advan- 
tage was taken of the occasion of the meeting to 
celebrate the centenary of the epoch-making glacial 
theory of Louis Agassiz, one afternoon session being 
devoted to a symposium of addresses on various 
aspects of glaciation 

One of the interesting evening addresses was 
dehvered by Prof. W. M Wheeler, of Harvard 
University, on “ Present Tendencies m Biological 
Theory,” and this has since appeared in the February 
Scientific Monthly. Prof Wheeler makes a strong 
protest against the critics of biological theory, who 
find that ‘‘ biology has been steadily going to the 
dogs ever since the Renaissance,” or that “ biology 
has about reached a stage corresponding with pre- 
Copermcan astronomy and physics, and that biologists 
have not yet discovered a single law, since what they 
have been fondly calling laws are merely rules or 
generalisations,” He considers that there are at 
least three recent theories, which, with some mutual 
adjustment, might yield a provisional synthesis, or 
at any rate clarify the conflict between the mechanistic 
and vitalistic points of view. These are the theory 
of emergence or ‘ holism ’ propounded by Prof. S. 
Alexander, Prof. C. Lloyd Morgan, and General J. C. 
Smuts ; the configuration or ‘ Gestalt ’ theory , and 
behaviourism. Each of these theories deals with 
wholes, from different aspects ; the first emphasising 
that the whole has a novel import not apparent in 
any mere sum or aggregate , the second being more 
interested in the peculiar irreducibility of wholes as 
patterns either in space or time than in their novelty , 
and the third concerned with the action-patterns of 
the whole organism in response to its environment. 
While admitting that certain oppositions must remain 
m biological theory from the nature of the emergence 
levels of organisms. Prof. Wheeler thinks that many 
of the oppositions among theories may be elucidated 
and toned down “ by the rejection of a lot of adven- 
titious and mystical notions foisted upon the biological 
sciences by historians and philosophers.” 

An outstanding feature in the recent history of the 
British Research Association for the Woollen and 
Worsted Industries is the retirement of the chairman, 
Sir Tames P. Hinchliffe. Sir James, who is well 
known for his public services m Yorkshire, is a 
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distinguished figure in the textile industry, and he has, 
in large measure, been responsible for the develop- 
ment of the present high degree of efficiency of the 
Association. He is succeeded by Lord Barnby, who, 
in addition to being governing director of one of the 
largest wool firms in the world, has already rendered 
much service through the Federation of British In- 
dustries and elsewhere, by his advocacy of the import- 
ance of the application of scientific method m the 
development of British industry The Report of the 
Association for the year 1928-29 contains a complete 
survey of its activities. The effects of selection, 
breeding, nutrition, climate, and pasturage on parti- 
cular breeds of sheep, and the consequent effects upon 
the wool produced, are being investigated, with the 
financial assistance of the Empire Marketing Board, 
in conjunction with the Domimons overseas Phy- 
sical and chemical problems continue to provide an 
extensive field of investigation. Much of this work 
has already been described in previous reports by the 
Association. The joint research with the Society of 
Dyers and Colourists upon fastness of dyestuffs and 
fading of fabrics due to light, perspiration, and other 
agents, is being continued 

The extent and complexity of the purely scientific 
problems which confront the textile industry at the 
present time are clearly described in the Report re- 
ferred to above, and the difficulty of the dissemination 
of the results of the purely scientific work of the As- 
sociation in the industry itself has received timely 
emphasis. The better utilisation of research, not merely 
in the textile industry, but also in British industry 
generally, is probably one of the most urgent needs of 
the present time. The final Report of Sir Arthur 
Balfour’s Committee on Industry and Trade sounds 
a warning note upon this point when it states that 
before British industries, taken as a whole, can hope 
to reap from scientific research the full advantage 
which it appears to yield to some of their most formid- 
able trade rivals, nothing less than a revolution is 
needed in their general outlook on science , and in the 
case of some industries at least this change of attitude 
IS bound to be slow and difficult, in view of old and 
deeply rooted industrial traditions. The work of the 
research associations generally will be immensely 
facilitated if this view gains a wider appreciation 
amongst all those engaged in industry to-day. 

In his Friday evening discourse, delivered on April 19 
at the Royal Institution, Prof. 0 T Jones described 
a visit to the Grand Canyon, Yellowstone National 
Park, last summer. This is the largest of the national 
parks in the United States, and is chiefly remark- 
able for its geological and physiographical features 
Volcanic accumulations of the Tertiary period make 
up a large area of the Park and attain a thickness of 
many thousands of feet The large number of existing 
geysers and hot springs indicates that the volcanic 
phenomena are not yet quite extinct. Among the 
most striking of the physiographic features of the 
area is the great canyon carved by the Yellowstone 
River on its way from the Yellowstone Lake to join 
the Missouri Physiographers have usually regarded 
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the Giand Canyon as a product of erosion since the 
glacial period. An examination of sediments in the 
wall of the Canyon near the Great Fall has shown that 
they aie sands, muds, and conglomerates extending 
in different places from the rim of the Canyon nearly 
to the bottom These prove beyond doubt that the 
Canyon since its excavation has been dammed at 
some point below, and in the lakes resulting from this 
process the sediments have accumulated, filling the 
Canyon to the brim. Further investigations have 
established that the Canyon since its excavation has 
been dammed by great flows of lava which entered 
the Canyon from the north and flowed against the 
drainage of the Yellowstone and its mam tributary, 
the Lamar River A consideration of the profiles of 
the drainage system shows that prior to the damming 
episode the Canyon had been eroded in three or four 
stages or cycles of erosion , each new stage being 
initiated by uplift of the region. The lava flows 
entered the Canyon while the last cycle of erosion 
was in progress The results of these discoveries 
have thrown an entirely new light on the volcanic 
history of the Park, which will have to be examined 
anew. 

The Society for Experimental Biology met at the 
University of Manchester on April 19 and 20, the 
meetings being held m the Physiology Department 
through the kindness of Prof. H S. Raper Among 
the numerous contributions were an account of the 
growth and development of different types of bulbs 
by Prof F E. Weiss, and a stimulating discussion 
which followed the statement, by Prof D. Thoday, of 
the principles underlying the causal interpretation of 
plant anatomy Mr. M. A. H. Tincker described the 
effect of varying the daily light duration upon the 
time of flowering, form, and chemical composition of 
plants, while Mr E J. Collins outlined some experi- 
ments on the ‘ breaking ’ of tulips Prof. H S. Raper 
gave an account of melanin formation among animals, 
pointing out that a similar mechanism appears to 
underhe all the cases explored, with possible excep- 
tions among vertebrates. Mr. J. Needham discussed 
the evolution of the egg and the metabolic limitations 
which it imposed upon the embryo. Prof. T H Pear 
described his work upon the transfer of training in the 
acquisition of manual dexterity Mr. A D. Ritchie 
introduced an interesting discussion on the acid-base 
equilibrium in muscle. 

The Prime Minister of the Commonwealth has 
appointed a committee to take charge of the general 
arrangements for the proposed Australian Antarctic 
Expedition under Sir Douglas Mawson. Sir George 
Pearce, vice-president of the Executive Council, is 
chairman of the committee, and the other members are 
Sir Douglas Mawson (or, in his absence, Capt J. K. 
Davis, who will be second-m-command of the expedi- 
tion), Sir David Masson, Rear-Admiral W R. Napier, 
Dr. AC D. Rivett, and Dr W Henderson. The 
expedition will undertake a coastal survey of the 
Antarctic continent south of Australia between 
longitudes 160° and 45° east, the Discovert/ having 
been placed at its disposal by the British Government. 
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It IS anticipated that the ship’s complement will 
number twenty -six, and that the scientific staff, in- 
cluding a press correspondent, will be twelve The 
starting-point of the expedition has not yet been 
determined, but operations will probably begin late in 
November and continue until the end of April 1930 
It is very probable that a second season will be neces- 
sary to enable the whole programme of the survey to 
be carried through. 

In the article on Christian Huygens in our issue of 
April 13, p. 575, reference was made to the object 
glass of 122 feet focal length which, according to 
AVeld, was given to the Royal Society by Huygens in 
1691. Weld also states that two other object glasses 
of Huygens’ were afterwards presented to the Society 
by Sir Isaac Newton and the Rev. Gilbert Burnet 
From Prof. R A Sampson, Astronomer Royal for 
Scotland, we learn that the real donor of the first and 
the maker of all three lenses was Christian’s elder 
brother, Constantine Huygens (1596-1687) , and 
that, collaborating with Prof A E Conrady, Prof. 
Sampson has recently communicated to the Royal 
Society a paper containing a critical account of these 
historical lenses Weld’s “ History of the Royal 
Society ” was published in 1848, but the mistake about 
the lenses had been pointed out by XJylenbroek ten 
years before. From the Times of April 22, we learn 
that the tercentenary of the birth of Huygens was 
celebrated the previous week at Leyden, the com- 
memoration being organised by the Royal Academy 
of Sciences m conjunction with the University of 
Leyden and various scientific associations A 
souvenir account of the proceedings is to be published 
at Amsterdam 

The issue of Vox for Mar. 1, edited by Prof. Calzia, 
of the University of Hamburg, contains an official 
communication of the International Society of Ex- 
perimental Phonetics giving an account of the Con- 
ference to be held on July 24-31 next in Hamburg, 
with a list of addresses and demonstrations and an 
announcement that opportunities will be given for 
practical training in the methods of the science. The 
published list of members includes experimental 
phoneticians from nearly every country in Europe 
and also from America and Asia An account of a 
new and very practical form of stroboscope for 
observing the vocal cords is illustrated in detail. Vox 
is the official organ of the Phonetic Laboratory of the 
University of Hamburg, the Phonetic Institute of the 
University of Vienna, and the International Society of 
Experimental Phonetics. It is sent without charge 
to members of the International Society. 

Dh. Millais Cxjlpin has contributed an article on 
noise and hearing, considered from the psychological 
point of view, to a recent issue of The Nineteenth Century 
(vol. 105, No. 626). Few of those who most volubly 
protest against the noises of modern life are content 
to base their objection on the simple fact that un- 
necessary noise IS irritating to most people, and that 
certain temperaments may find that irritation harm- 
ful to health. Instead, a pseudo -scientific terminology 
is used to describe fantastic happenings to the central 
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nervous system. Dr. Culpin discusses the problem 
of nervousness, the relation of the nervous tempera- 
ment to the degree of suffering from noise, the be- 
wildering array of personal peculiarities that con- 
fronts any investigator of noise, the domain of the 
physiological injury when such can be proved to exist. 
The frequently urged view that energy is used up in 
Ignoring noise, sounds plausible, but as it can neither 
be proved nor disproved it leads nowhere ; arguing 
by analogy, however, there seems no reason to suppose 
that lack of attention to certain auditory sensations 
can be of any more danger to the organism than lack 
of attention to any other sensory stimulation. The 
article is a very timely and necessary corrective to 
the loose thinking and over- simplification character- 
istic of many writers on the subject Dr. Culpin also 
makes the subject much more valuable by treating it 
in relation to other problems and not as an isolated 
phenomenon. 

An authoritative committee, composed principally 
of veterinary surgeons in charge of slaughter-houses, 
recently held at Leeds a trial of the Weinberg casting 
pen, the object of which is to ensure that no suffering 
shall be inflicted when beasts are cast for slaughter 
by the Jewish method (shechita). It is therefore 
satisfactory to know that the report of the committee 
IS entirely favourable The chairman was Prof F. T. G, 
Hobday, principal of the Royal Veterinary College, 
and the honorary secretary Capt, C. W. Hume, of 
the University of London Animal Welfare Society. 
The members included Prof. Lovatt Evans, five 
veterinary surgeons in charge of large abattoirs, and 
two representatives of animal protection societies. 
It is understood that two further machines having 
the same object are to be tried out m the near future. 
The subject is one upon which feeling runs very high 
in some slaughter-houses, and in these circumstances 
it is not easy to ensure the scientific character of the 
trials by eliminating incalculable human factors. The 
committee will doubtless, however, be fully alive to 
this consideration. 

In a recent address to the Institution of Electrical 
Engineers, Mr J. Swinburne gave an account of Sir 
Joseph Swan’s inventions m connexion with the 
carbon filament electric lamp. In the April Journal 
of the I E E , Mr. A. Campbell Swinton has a note 
on the part played by Lane Fox Pitt in the invention 
of this lamp He thinks that neither Mr Swinburne 
nor Sir Ambrose Fleming in his ‘ personal recollections, ’ 
published m the February issue of the Journal^ do 
justice to this inventor, and points out that he was 
the first patentee of the method of ‘ flashing ’ used 
in making carbon lamps, and was the inventor of the 
constant voltage system of public lighting with the 
lamps in parallel. In the same j ournal Mr. Swinburne 
replies that he does not know who invented the 
method of * flashing.’ In his address he was dis- 
cussing Swan’s work, and as Swan got no help from 
Lane Fox Pitt’s work, it was unnecessary to discuss 
the work of the latter. He mentioned, however, in 
his address that Pitt did take out a patent on parallel 
distribution a year before Edison, which, although bad 
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in law, propounded with luminous clearness parallel 
distribution, and dispelled for ever the fog about 
‘ the subdivision ot the electric light ’ 

At a meeting held in the Natuial History Theatre 
of the University of Manchester on Feb 23, a pro- 
visional committee was appointed to draw up a scheme 
for co-ordmatmg the work of the scientific societies, 
especially those following biological lines of research, 
m north-western England and Wales The com- 
mittee has now issued a circular with suggestions for 
the establishment of a “ North-Western Naturalists’ 
Union,” which will, it is hoped, be definitely in- 
augurated in June Membership of the Union will 
be open to individuals as well as to societies in the 
area proposed, which includes the English counties 
from Cumberland to Staffordshire and Shropshire, 
North Wales, and the Isle of Man It is believed that 
such a Union may be of great service to the local 
societies, by holding a yearly general meeting and 
conference, by arranging exchanges of lecturers 
between the various centres, and by facilitating the 
publication of papers. For many years past there 
has been at work a strong naturalists’ union m north- 
east Lancashire, and it is hoped that the more 
comprehensive union now proposed will be a means 
of help and encouragement to the large number of 
earnest Nature-lovers who pursue their studies in the 
busy industrial towns and the countryside of the 
north-west of England 

The Australian National Research Council has 
elected Sir Thomas Lyle, formerly professor of natural 
philosophy in the University of Melbourne, to the 
office of president in succession to the late Mr R. H. 
Cambage. 

At the meeting of the London Mathematical Society 
on Thursday, May 16, at 5 p.m at Burlington House, 
Prof. C. G Darwin, of Edinburgh, will deliver a 
lecture on “ The Refraction and Scattering of Light.” 
Members of other scientific societies who may be 
interested are invited to attend 


Sib OniVEB Lodge is to deliver the nineteenth 
annual May Lecture before the Institute of Metals 
on Tuesday, May 7 The title of the lecture will be 
“ Some Ideas about Metals ” Cards of invitation to 
the lecture can be obtained by sending a stamped 
and addressed envelope to the secretary of the In- 
stitute of Metals, 36 Victoria Street, London, S W 1. 


It is announced in Science that Prof. Frank 
Schlesinger, director of the Yale University Obser- 
vatory, has been awarded the Bruce Medal of the 
Astronomical Society of the Pacific for his work on 
photographic parallaxes and in other departments of 
astronomy The medal is awarded on the recom- 
mendation of the directors of the Harvard Observatory, 
Lick Observatory, Yerkes Observatory, the Obser- 
vatory of Berlin, the Observatory of Greenwich, and 
the Observatory of Pans 


The Council of the Institution of Automobile 
Engineers has awarded the medal of the Institution 
to Capt J S. Irving in appreciation of his brilliant 
work in connexion with the design of the ” Golden 
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Arrow,” which, coupled with the courage and skill of 
Major Segrave, has resulted in the world’s speed 
record being once more held by Britain, and this time 
by a very large margin The medal was established 
m 1922 as a recognition of technical achievement 
likely to have special influence on the advancement 
of automobile engineering 

The annual congress of the South-Eastern Union 
of Scientific Societies will be held at the Royal Pavilion, 
Brighton, from Wednesday, June 5, until Saturday, 
June 8, inclusive, by invitation of the Brighton and 
Hove Natural History and Philosophical Society, and 
the Worshipful the Mayor and Corporation of Brighton. 
Sir Arthur Keith has consented to seive as president 
m succession to Sir Martin Conway. The honorary 
general secretary of the Congress is Mr E A. Martin, 
10 Avenue Road, South Norwood, S-E 25, and the 
assistant hon. secretary is Mr. R W. Strickland, 
5/6 Clements Inn, W C 2 

We learn from a Daily Science News Bulletin (Science 
Service, Washington, D C.) that the United States 
Senate has passed a bill providing pensions of 125 
dollars per month for the Army officers and enlisted 
men, or their widows or heirs, who took part in 1900 in 
the yellow fever investigations earned out in Cuba 
under Major Walter Reed, which demonstrated con- 
clusively that yellow fever is not infectious or con- 
tagious in the ordinary sense. Further, the names of 
the 22 men (of whom 14 survive) of the expedition are 
to be published annually in the Army Register as a 
roll of honour, and each of the men or their heirs is to 
be presented with a commemorative gold medal. 

At the annual general meeting of the Physical 
Society of London, held on Mar. 22, the following 
officers were elected : — President Dr. W H Eccles ; 
Vice-Presidents . Sir Oliver J. Lodge, Sir Richard 
Glazebrook, Prof H. L Callendar, Sir Arthur Schuster, 
Sir J. J. Thomson, Prof. C. Vernon Boys, Prof C. H. 
Lees, Sir William Bragg, Dr. Alexander Russell, Dr. 
F E. Smith, Prof. 0 W. Richardson, Mr R. W. Paul, 
Dr. J. S. G. Thomas, Prof. A. O. Rankine, and Pi of. 
F. L. Hopwood ; Hon. Secretaries Dr. Ezer Griffiths 
and Dr. Allan Eerguson , Foreign Secretary Prof. 
O. W. Richardson; Hon Treasurer * Mi. R. S. 
Whipple ; Librarian Mr J. H Brmkworth. 

A PRIZE consisting of a medal and the sum of £500 
is offered by the British Empire Cancer Campaign to 
the person, or group of persons, who shall submit the 
essay embodying the results of original investigations 
which, m the opinion of the judges, is the best contri- 
bution towards the early diagnosis of cancer. The 
competition is open to British subjects of either sex, 
resident in the British Empire or the Dominions, who 
can obtain a copy of the rules and regulations relating 
to the prize by writing to the secretary of the British 
Empire Cancer Campaign, 19 Berkeley Street, W.l. 
The latest date for the receipt of essays is Dec. 31, 
1931. The award will be made early in the following 
year. 

An interesting article by Prof. Luigi Devoto on the 
results which have followed the institution of ‘ summer 
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time ’ appears in the Rendiconti of the Royal Lorn* 
hardy Scientific and Literal y Institute for last year 
This question was discussed at the seventh Italian 
National Congress of Industrial Medicine, held at 
Parma, following a paper by Prof Gaetano Pieraccim, 
who considered more particularly its hygienic aspects. 
Pieraccim’s conclusions, given m extenso, indicate 
whole-hearted accord with daylight-saving, which has 
resulted m the checking of various maladies favoured 
either by lack of light or by the use of artificial illum- 
ination. 

A CATALOGUE (No 8) of miscellaneous second-hand 
books of science, mainly of botanical and zoological 
interest, has been received from Mr J H Knowles, 
92 Solon Road, S W 2 

Readers mteiested m West Afiica may like to have 
their attention directed to a short catalogue of second- 
hand books relating to that part of the world which 
has recently been issued by Messrs Fiancis Edwards, 
Ltd., 83 High Street, Marylebone, W 1. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — ^A senior 
curator of the Museum of St Bartholomew’s Medical 
College — The Dean of the Medical College, St 
Bartholomew’s Hospital, E C.l (April 29). A research 
studentship at St. Mary’s Hospital Institute of 
Pathology and Research — The Secretary, Institute of 
Pathology and Research, St. Mary’s Hospital, 
Paddington, W 2 (April 30) A lecturer in engineering, 
with special qualifications on the electrical side, at 
the Pljnnouth and Devonport Technical College — The 
Secretary for Education, Rowe Street, Plymouth 
(May 4). A junior scientific officer m the Admiralty 
Scientific Pool — The Secretary of the Admiralty (C.E. 


Branch), Whitehall, S.W 1 (Maj-^ 4). A lecturer m 
engineering at the Widnes Mimicipal Technical College 
— The Clerk to the Governors, Town Hall, Widnes 
(May 6) A male assistant at the Low Temperature 
Research Station, Cambridge — The Superintendent, 
Low Temperature Research Station, Cambridge (May 
6) An inspector of weights and measures under the 
Surrey Coimty Council — The Clerk of the Surrey County 
Council, Public Control Department, County Hall, 
Kmgston-upon-Thames (May 6) A first assistant m 
the Clinical Laboratory of the Manchester Royal Infirm- 
ary — The Gen. Supt and Secretary, Royal Infirmary, 
Manchester (May 8) A pathologist and bacterio- 
logist at the N orthern Infirmary, Inverness — The 
Hon. Secretary, Northern Infirmary, Inverness (May 
8) The Anderson lectureship m comparative psycho- 
logy in the University of Aberdeen — The Secre- 
tary, University, Aberdeen (May 28). A professor of 
anatomy at St Bartholomew’s Hospital Medical College 
— The Academic Registrar, University of London, 
S W.7 (May 30). A professor of mathematics at Can- 
terbury College, New Zealand — The High Commissioner 
for New Zealand, 415 Strand, W.C 2 (July 31) A junior 
assistant under the Directorate of Metallurgical Re- 
search, Research Department, Woolwich — The Chief 
Superintendent, Research Department, Woolwich, 
S E.18 A senior biology master at the Cambridge 
and County High School for Boys — The Education 
Secretary, County Hall, Cambridge A full-time teacher 
of electrical engineering at the Barnsley Mining and 
Technical College — The Principal, Harvey Institute, 
Barnsley A woman biochemist at the Wellcome 
Physiological Research Laboratories — The Director, 
Wellcome Physiological Research Laboratories, 
Beckenham. 


Our Astronomical Column. 


Halley’s Comet and the Aquaeid Meteors oe 
May 2-6 — One of the greatest of English astronomers 
was Edmund Halley, who acted as Astronomer Royal 
about two and a half centuries ago Amongst the 
most important of his achievements was the dis- 
covery that a bright comet, visible in 1682 and first seen 
by an assistant of Flamsteed, i evolved around the 
sun in about 76 years and had been observed in 
the years 1531 and 1607. He predicted its return 
in 1759, and this was realised 

Since Halley’s day, further investigations have 
elicited the fact that the comet has been in existence 
and visiting the sun during more than 2000 years 
It was last observed in 1910, and will probably re- 
appear m about 1986. One of the occasions on which 
it returned was the momentous year 1066. Certain 
disasters and historical events were formerly con- 
nected by superstitious people with its visits. 

This remarkable object is the largest of all the 
periodical comets, and it is notable as being the source 
of a meteoric display which occurs during the first 
week in May. CapL Tupman discovered it about 
sixty years ago, and it has been reobserved on many 
occasions since, though it has never furnished a 
really great abundance of meteors. But the objects 
derived from this comet are unequalled in splendour 
and length of flight by any other meteoric display in 
the heavens. The earth and comet do not encounter 
each other centrally, for their orbits at the points of 

No. 3104, VoL 123] 


nearest approach are separated by several millions of 
miles of space. The meteors, therefore, which the 
earth encounters are only those placed on the outer 
fringe or outskirts of the system Some of the large 
fireballs belonging to it may possibly be observed m 
the morning twilight of May 2-6 next, between about 
1 am and 3 am The conditions prevent their 
apparition during the earlier hours of the night. 

Quantitative Analysis of the Sun —Prof H. N. 
Russell contributes an interesting article on this sub- 
ject to the Scientific American for April. He gives a 
sketch of various stages in the history of spectroscopy. 
The earhest stage lay in the simple recognition of the 
presence of various elements in the sun and stars. 
Then followed the stages of the study of radial veloci- 
ties, and of the detection of magnetic fields Atten- 
tion IS now being given to the contours of lines — 
curves mdicating the gradations of intensity through- 
out their widths and deductions as to the density with 
which the atoms are packed in the course of the ray of 
light. It IS stated that the weakest lines on ordinary 
stellar spectrograms (of intensity 1 on Rowland’s 
scale) could be produced by 2 x lO^® atoms per square 
centimetre, which is a millionth of the number m a 
cubic centimetre of air , further, that the whole 
amount of gas in the sun’s atmosphere, if condensed 
to the density of our air, would form a layer between 
10 centimetres and 1 metre m thickness. 
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Research Items. 


Lovelock Ca\e — In 1911, dining mining opera- 
tions for bat guano, numerous ancient Indian objects 
were discovered in the Lovelock Cave in the Hum- 
boldt Valley of West Central Nevada Further ex- 
cavations were earned out under more favourable 
conditions in 1924 by Mr M R. Hairmgton and Mr. 
Loud, which are now described in a fully illustrated 
monograph issued as No. 1 of Vol 25 of the XJmversity 
of Gahforma Pubhcations vi American ArchcBology and 
Ethnology To the description of the recent excava- 
tions Mr Loud adds an account of the objects ob- 
tained in 1912. Originally Lovelock Cave was a long 
shed -like rock shelter about 150 feet in length and 35 
feet wide. Earthquakes and other natural agencies 
caused masses of rock to fall from the roof blocking the 
opemng m front, converting it into a cave. The local 
Indians, the Northern Paiute, have a legend that the 
inhabitants were Pit River Indians whom they drove 
out. The cave had undoubtedly been used as a dwell- 
ing-place, and not solely as a cemetery and place 
of ceremonial deposit, as has been suggested. The 
earliest horizon of occupation belongs to the Basket - 
Makers of possibly tliree to four thousand years ago, 
with possibly sixty burials in the cave, and as the cave 
refuse lies directly on the lacustrine deposits it begms 
possibly within a hundred years of the subsidence of 
Lake Lahontan. The deposits of human origin show 
no bones of the sabre-tooth tigers, horses, or camels 
found in the lake-shore gravels. The culture of the 
earliest occupation resembles, but is poorer than, that 
of the Basket -Makers, nor was there any knowledge 
of agriculture. It resembles the hypothetical ‘ basic 
culture ’ of the south-west. After a deposit of five 
feet, a foreign influence creeps in, forming a transition 
period, and finally, as it grows stronger, the bow and 
arrow appear Then begms a ‘Later Period,’ pos- 
sibly about A.D. 1000, contaimng many articles which 
have their counterpart among the modern Paiute. 
The cave dwellers would thus appear the cultural, if 
possibly not the Imgmstic, kinsfolk of the Northern 
Paiute. 

The Austealian Aboeigihal Beain. — ^Prof Wool- 
lard {Jour. Anat., vol. 63, pt 2, pp 207-223) gives 
an account of four brains of aboriginal Australians. 
He finds that the aboriginal Australian brain is a 
small brain, extremely dolichocephalic, m which the 
insula tends to be exposed and the primitive features 
in the organisation of the striate area to be retained. 
His observations offer no ground for supposing that 
the aboriginal brain discloses any peculiar simian 
features or that it resembles microcephalic brains of 
European origin, or that it retains any special features 
of the foetal human brain. He finds that the varia- 
tions in the indices of the aboriginal brain present no 
peculiar features, and the differences between it and 
the European brain are adequately accounted for by 
the extreme dolichocephaly The proportion of grey 
to white matter in the hemispheres is the same as m 
the European brain, and there are no sigmficant 
differences between the right and left hemispheres. 
The total weight of the brain and the weights of the 
hemispheres are smaller than m the European brain. 

Nbevous Symptoms and Vocational Selection. 
— In the Revue de la Science du Travail (Tome I,,' 
No. I), Hr. Toulouse directs the attention of students 
of vocational selection to the problem of the nervous 
person in the industrial world. He maintains that 
slight nervous troubles are infibaitely more common 
than any one is aware ofy and that their action on the 
output of the worker is disastrous. He contrasts the 
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limited and ascertainable effect on output of an 
organic disease, with the irregular and incalculable 
effect of nervous symptoms There is here no ques- 
tion of the intelligence, which might be of the highest 
Older, but of an emotional or temperamental in- 
stability, over which the person has little control, 
leading to erratic work curves and long sickness 
absenteeism He pleads for a greater recognition of 
this factor by those doing mental testing and for 
a periodic examination of employes during their 
industrial career The nervous condition which in 
the typist may involve an unusual number of errors 
may in a signalman lead to a disaster It is probable 
that behind an accident is an emotional instability 
and not a defective sense organ or intellectual weak- 
ness A similar conclusion was reached by the 
Industrial Fatigue Research Board after an investi- 
gation of telegraphist’s cramp it was shown that 
those who suffered from that disorder, which essen- 
tially involved even in the earlier stages a diminished 
output, were of the temperament jiopularly called 
‘ nervous ’ 

Sea-teoijt in Scottish Watees — In his paper 
“ Sea-trout of the River Ailort and Loch Eilt, Part 2, 
1920 and 1925-27. With an Appendix on Ailort 
Salmon ” (Fishery Board for Scotland Salmon 
Fisheries, 1928, No 9), Mr G Herbert Nall continues 
his work based on scale reading, the first part of which 
was published m 1926. The present part embodies the 
results obtained by analysing both the old and the new 
material, a resume being made of the whole. The sea- 
trout of this district, like most of those of the west- 
coast rivers, have a more uniform type of life than 
those of the east-coast rivers, the chief features in the 
river Aulort being the big runs, begmmng as early as 
March and mainly composed of fish which have 
spawned in the previous wmter, and the high average 
size of the fish, a few of which attain a great weight. 
The size is mainly due to good feedmg and favourable 
conditions both for the parr and the sea-fish, giving 
rise to a vigorous stock. The Ailort fish survive to a 
greater age and weigh more than do those of the east- 
coast rivers, and maturity is reached rather later. 
Early spawners seldom survive the tenth year from 
hatching, whilst amongst those which spawned later 
in Me some exceed fourteen years, and the percentage 
of survivors rises with the increase in the number of 
sea years before maturity is attained. Spawning re- 
tards growth, but to a less degree than in the salmon. 
Salmon smolts usually migrate after two years of river 
Hfe, those of the sea-trout after three years Salmon 
smolts at migration are about two inches shorter than 
those of the salmon-trout of the same age During 
this river life the salmon parr grow more slowly than 
those of the sea-trout, but after migration the growth- 
rate of the salmon is by far the larger. It has often 
been suggested that some of these large Ailort sea- 
trout are hybrids between salmon and sea-trout, but 
although experiment has proved that salmon eggs can 
be fertihsed by sea-trout milt and vice versa, the 
author is of the opimon that there is no indication of 
hybridisation between salmon and sea-trout, nor are 
there two or more distinct races of the latter in the 
Ailort. 

Paeasites and Peedators in Biological Control 
OF Insect Pests. — In the Bulletin of Entomological 
Research, vol. 19, March 1929, Dr. W. R. Thompson 
discusses this important subject. As he points out, 
both predaceous and parasitic insects practically 
always kill their hosts. The question of their relative 
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value as controlling factors is, however, somewhat 
obscure That insect predators are numerous and 
beneficial is generally acknowledged, but that they 
are as valuable in these respects as parasites is not 
by any means universally believed. This subject is 
ably discussed by Dr Thompson, who advances 
theoretical conclusions, partly based upon calculations 
of the length of time necessary for the anmhilation 
of a given host population by given populations of 
gregarious parasites, solitary parasites, and predators 
His theoretical conclusions indicate that the value of 
predators has been underestimated by practical 
entomologists, and they are supported by the history 
of the practical application of biological control As 
examples, he quotes the efficiency of such predators 
as Coccinellidae in controlling certain scale insects 
and mealy bugs the utilisation of the carabid beetle 
Calosoma in controlling the gipsy moth in New England 
and the extraordinarily valuable results attained by 
the introduction of the capsid, Cyrtorhinus mundulus, 
in controlling the sugar-cane leaf hopper m the 
Hawauan Islands He concludes that predators are 
worthy of more careful attention than has so far been 
accorded them, but that the relative values of para- 
sites versus predators in any given case can only be 
decided by critical investigation in the field. 

Pre -Cambrian Life — Some months ago it was 
announced in the daily Press that a pre- Cambrian 
fauna had been discovered in South Australia. Some 
details of this have now been given by Sir T. W. 
Edgeworth David in “ Notes on newly discovered 
fossils m the Adelaide Senes (Lipalian ’), South 
Austraha ” {Trans. Roy. Soc S AustraUa^ 52, pp 191- 
209, pis xiii-xviu , 1928). He considers that he has 
found the remains of Algae, polychsetous annelids, 
brachiopods, and eurypterids m Ahe Adelaide Series 
at horizons ranging from 2000 to 12,000 feet below 
the oldest rocks in which undoubted Lower Cambrian 
fossils have been traced. The age may be (1) basal 
Lower Cambrian or (2) Lipahan, that is, belonging 
to the time represented in North America by the 
unconformity between the Keeweenawan and the base 
of the Cambrian, or (3) Proterozoic (Algonkian). 
Without seeing the specimens on which Sir Edgeworth 
David’s views are based, it is almost impossible to 
express an opimon as to their nature. The figures 
which he gives are not convincing. If he has really 
found eurypterids in beds of pre -Cambrian age, it is 
difficult to account for the fact that scarcely any 
undoubted representatives of that group of arthropods 
have been tiiscovered in the Cambrian. 

Tropical Agriculture. — ^The Imperial College of 
Tropical Agriculture, Trimdad, has issued its report 
for 1927-1928 together with the prospectus for 1929- 
1930. Developments have been made in all directions, 
and further extensions are hoped for in the near future. 
An estate is specially needed for research, principally 
into biological problems, as the existing grounds are 
required for the instruction and training of students. 
The power station is now in use and the new building 
for low temperature research and cold storage is com- 
pleted, although the interior fittings of the latter are 
not yet fimshed The construction of a new chemical 
block IS proceeding, and alterations and additions 
have been made in the sugar factory. In research 
work good progress has been made. With regard to 
bananas, the main objects are to secure good market- 
able varieties immune from Panama disease (a prob- 
lem which necessitates a study from both the patho- 
logical and phsyiological point of view), and further 
to investigate the ripemng process m order that the 
fruit may be successfully marketed overseas. The 
new cold storage chamber will prove of special benefit 
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m these problems, fcioxl le&earch with refeience to the 
sugar-cane crop has been successfully earned out. The 
lime content of the soil, and particularly the propor- 
tion of adsorbed calcium ions, has been shown to be 
correlated with the resistance of the plant to frog- 
hopper bhght. A practical outcome of this work is 
that the College is now able to advise growers as to 
the amount and kind of lime to apply to their fields, 
and the methods of application to employ. On the 
other hand, insecticide work has also proved successful, 
and the froghopper pest can now be kept under control 
if the proper executive arrangements are made at the 
light time, the cane growers acting collectively. The 
main objects of research in the coming year are prob- 
lems dealing with tropical frmts such as bananas and 
citrus, biological investigations of cacao, and genetical 
and fertiliser trials with sugar-cane 

Iso-electric Point oe Cells and Tissues. — In a 
recent number of Biological Reviews (4, p. 1) H. Pfeiffei 
has contributed a comprehensive review of the now' 
voluminous literature bearing on this subject, m which 
he points out that the original conceptions of the iso- 
electric point (lEP) are tending to develop, both m 
physical chemistry and in biology Cells and tissues 
of plants, and perhaps of animals, show many analogies 
with ampholytes, probably owing to the presence of 
these substances at the cell surfaces, and at the internal 
boundaries of the protoplasm. From the observed 
effects, attempts have been made to determine the lEP 
in the case of a given tissue, and also to explain the 
regulatory effects of the cells upon external solutions 
Pfeiffer points out that most biological work has been 
concerned not with the true lEP, which is given by the 
stationary phase in electro -cataphoresis, but with the 
apparent lEP (as found, for example, from minima 
of swelling, viscosity, and osmotic pressure), which 
depends primarily on the reaction at which there is a 
maximum of neutral molecules. The apparent lEP 
determined in this way may be displaced owing to salt 
formation, and this is particularly likely to happen in 
the case of protoplasmic ampholytes. Further, the 
presence of two or more ampholytes in protoplasm 
does not, on present conceptions, necessarily lead to 
the estabhshment of a collective lEP as it may tend to 
do in vitro. There may, in cases known, be signs of a 
number of apparent iso -electric points. The relation 
of the apparent lEP to growth and physiological 
functions of the organism is discussed, and the author 
emphasises the view that further work is required on 
the effect of these phenomena on ion movement and 
the electro -histological behaviour of protoplasm, and 
on the mechamsm of such functions as protoplasmic 
streaming 

Cyclones at Mauritius. — ^Mr. H. A, Watson, 
Director of the Royal Alfred Observatory, Mauritius, is 
to be congratulated for producing “The Cyclone Season 
1927-8 at Mauritius,” which is to be the first of an 
annual series of pubhcations summarising the informa- 
tion collected at that Observatory about the cyclones 
occurring in the neighbourhood during each cyclone 
season. The cyclone season in Mauritius extends nor- 
mally from November to May ; the one imder dis- 
cussion was one of the stormiest on record, and was 
remarkable also for the fact that the tracks were 
farther west than usual, to which peculiarity the ab- 
sence of gales at Mauritius itself is to be referred The 
weather reports from neighbouring islands were supple- 
mented by information supplied by ships calling at the 
island In two instances enough observations were 
available to allow of the construction of diagrammatic 
systems of wind arrows in which the wind represented 
is the wind relative to the moving centre, the isobars 
being shown in the usual way. It is interesting to 
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find some evidence ot a discontinuity of wind along the 
actual track in front of the centre, and not, as was 
found by Cline in the case of West Indian hurricanes 
(Natuee, Dec. 24, 1927, p. 909), between the winds 
of the two quadrants on one side of the track. 
iUlowing for the reversal of the circulation as between 
storms of the northern and southern hemispheres, the 
analogue for Mauritius of the ‘ right rear ’ and ‘ right 
front ’ quadrants, between which the discontinuity 
was found by Cline, would be the ‘ left rear ’ and ‘ left 
front ’ quadrants. These diagrams are of interest also 
in that they show some flattening of the isobars m a 
direction parallel with that of the track, and constitute 
additional evidence of a lack of that symmetry of 
wind circulation usually attributed to the tropical 
cyclone in meteorological text -books. 

The Aueoea — The investigation of conditions in 
the upper air which has been made by E 0 Hulburt 
and H. B. Mans in connexion with their theory of the 
aurora and of magnetic storms {Physical Review, 
vol 33, pp. 412-431, see also Natuee, Nov 24, 1928, 
p 807) IS remarkable for the importance which is 
attached to the influence of the ultra-violet radiation 
from the sun. The wave-lengths which are absorbed 
at heights above about 450 kilometres are supposed to 
produce indirectly, by processes of excitation and 
ionisation, a kind of spray of highly rarefied matter 
which extends outwards for upwards of forty thou- 
sand kilometres. Collisions are very infrequent at 
the low pressures involved, and the molecules can 
describe practically free orbits in the earth’s gravi- 
tational field. If one is ionised by further absorption 
of ultra-violet light, both the liberated electron and 
the residual positive ion will return to the lower air 
in helical paths, the axes of which are determined by 
the earth’s magnetic lines The aurora is associated 
with the downward currents, and its distribution over 
the surface of the earth can be predicted immediately 
from the magnetic field of the latter This theory, 
which has been developed on quantitative lines, seems 
to account adequately for the main phenomena both 
of aurorse and of the complicated changes which 
occur in the magnetic elements during a magnetic 
storm, and the greatest difficulty m its further de- 
velopment IS likely to arise from incomplete know- 
ledge of the precise nature of the atomic processes of 
excitation and ionisation The authors mention 
incidentally that good direct short-wave communi- 
cation was maintained between the XJ.S Naval 
Besearch Laboratory at Washington and the Byrd 
Antarctic expedition 

Eefect of Heat on the Sensitivity of Photo- 
OEAPHic Plates. — The results of an investigation of 
the effect of heat on the sensitivity of photographic 
plates are described in two papers by O Masaki m the 
MeWiOifs of the College of Science, Kyoto, Series A, 
vol. 12, No 1 It was found that the sensitivity of 
panchromatic and other slow emulsion plates in- 
creased with rise of temperature, the sensitisation 
being greatest towards the red part of the spectrum 
In the case of high-speed plates, rise of temperature 
produced a decrease in sensitivity, especially in the 
violet region Eor all kinds of plates, heating in- 
creased the contrast, and m panchromatic and ortho- 
chromatic plates this change was particularly maiked 
long wave-lengths. The sensitismg action 
of heat was retained for some hours after the tem- 
perature had been reduced to normal and was much 
greater than that produced by mere drying of the 
plates. An expression giving the relation between the 
demity of the developed image and temperature was 
obtained and holds from 10° C. to 80° C. 
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Flame- and Spaek-Spectea feom Salt Solu- 
TiONS — In the Chemiker-Zeitung of Mar 16, Dr. W 
Hirschel describes some quantitative results which he 
has obtained with the apparatus first described bv 
him in 1916, in which minute amounts of salt solutions 
are pulverised by means of a spark before being mtio- 
duced into the Bunsen flame. The resulting flame 
can be maintained for an hour with the consumption 
of only a few milligrams of salt, and the flame is so 
intense that its spectrum can easily be photographed 
The apparatus has hitherto Been used for the visual 
examination of spark spectra, but it has now been 
found possible to photograph the latter This has 
necessitated the use of much stronger sparks than were 
possible m the original apparatus A device for 
cooling the anode with cold water has been introduced, 
and instead of a large induction coil and battery of 
cells, a simple Wehnelt-Simon-Caldwell interrupter is 
used with an alternating current at 115-220 volts and 
a small coil. 

Atomic Weight of Copper — A communication by 
T. W. Bichards and A. W Phillips in the February 
number of the Journal of the American Chemical 
Society describes experiments on the atomic weight of 
copper from different sources. No difference was 
found in the atomic weights of specimens of copper 
from mines in the Lake Superior region and from 
Chile The ratio of the atomic weights of copper and 
silver was found by analysis of pui’e cupric chloride. 
On the basis of Ag= 107*880 the atomic weight of 
copper was found to be 63 557 Copper is known to 
have at least two isotopes and its atomic weight was 
m need of confirmation The Lake Superior material 
was not later than Cambrian , that from Chile was 
from lodes intrusive in Jurassic strata. 

Size Limits of Tuebo-Genbratoes — During the 
last few years there has been a remarkable increase in 
the size of the turbo-generators used in electric power 
stations. The size of the machines which run at 25 
revolutions per second is now only limited by the 
transport facilities available to their destination. The 
desirable size of the machines which run at the 
standard speed of 50 revolutions per second is about 
60,000 kilovolt-amperes at the present time, but m a 
few years machines of double this capacity will prob- 
ably be running. The uncertain factors are the 
strength of the forgings forming the rotating part and 
whether the journals for such heavy machines would 
be safe. The centrifugal forces and the consequent 
enormous stresses in the rotating parts at these high 
speeds make it necessary to use only forgings of the 
greatest mechanical strength In a paper read by 
J. A. Kuyser to the Institution of Electrical Engineers 
on Mar 21, it was stated that a steel containing about 
2 per cent nickel with a very small percentage of 
chromium, when properly annealed, has the necessary 
tensile strength On the Continent the alloy used foi 
high-speed machines has a much larger percentage of 
nickel and chromium, and is hardened in oil How- 
ever, experiments carried out by Metropolitan Vickers 
led to the conclusion that the oil hardening of this 
steel produces a high radial stress which when the 
machine is running is added to the centrifugal stress 
A sigmficant fact is that on the Continent during the 
last three years there have been four explosions, with 
several fatalities, of high-speed machinery made of 
this steel. It was stated that several of the older 
types of machines are operating with parts of then 
core at 200° C These high temperatures cause 
relative displacements of the copper and the mica 
insulation, as the temperature coefficient of copper is 
50 per cent greater than that of mica. 



April 27, 1929] 


NATURE 


661 


Mimicry. 

By Dr G D Hale Carpenter, Entebbe, Dganda 


'^pHE phenomena oi mimicry, by which is meant the 
-L deceptive resemblance of one creature to another, 
were first made known among butterflies, and it is 
natural that the subject should have been fuither 
investigated in the same group of insects But it 
has suffered thereby , for the narrowing of the field 
of inquiry has resulted in attempts to account for the 
phenomena which do not bear criticism in the light 
of wider knowledge and more detailed investigations 
into geographical distribution 

Mimetic resemblances are undoubtedly most con- 
vincingly explained as the result of the operation of 
natural selection upon such variations as may be 
produced from time to time We may in this con- 
nexion quote the words in which Darwin, writing to 
Ara Gray, expressed his confidence in natural selection 
as the motive cause of evolution. “ I cannot possibly 
believe that a false theory would explain so many 
classes of facts as I think it certainly does explain 
On these grounds I drop my anchor, and believe that 
the difficulties will slowly disappear ” 

Since H. W Bates first published his memoir on 
mimicry in 1862 an immense number of flield observa- 
tions have been recorded and a large amount of work 
has been expended upon museum specimens, but the 
theory of natural selection still offers the most con- 
vincing explanation of the facts 

Attempts have been made to account for mimetic 
resemblances by the similar results produced by 
climatic or other external influences upon different 
species in the same locality , and such an explanation 
IS given by Prof E W MacBride in his essay on 
‘‘Zoology,” p. 211, in the collection of papers pub- 
lished in 1925 by Messrs. Blackie and Son under the 
the title of “ Evolution m the Light of Modern Know- 
ledge ” 

Prof MacBnde observes : “ We have given to our 
readers strong reasons for disbelieving altogether in 
random variations, and therefore what we have to 
explain is why evolution has set m such a direction 
as to cause these insects to resemble one another. 
Now, Eimer has shown that the changes in coloration 
which the immic is supposed to have undergone, in 
order to increase its resemblance to the model, are 
of a kind which supervene independently in all 
families of butterflies and moths as a reaction to 
climatic conditions These changes take place in 
some families more quickly than in others, and what 
happens in real ‘ mimicry ’ is apparently that indi- 
viduals which have reached a certain stage in this 
process are favoured by natural selection ” 

Mimetic resemblance is thus believed to have been 
caused by an inherited response to environmental 
influences. “Just as in the formation of habit the 
action becomes easier with every repetition, so as 
the generations succeed each other the response to 
the same environment becomes more readily called 
forth ” Prof MacBnde alludes later to ‘‘ the vast 
sea of facts which tell in favour of habit as being the 
prime cause of evolution.” He acknowledges the 
imsatisfactory nature of this as an explanation of 
mimicry ; how unsatisfactory it is and how com- 
pletely it fails to account for recently discovered facts 
it IS the purpose of this article to show. 

Let us first consider some examples from among the 
butterflies alone, as this explanation was founded on 
a study of their patterns. 

1. The effects of intrusion of a foreign species upon 
the indigenous inhabitants. 

{a) A very good example is that of the ‘ Monarch,’ 

No. 3104, VoL 123] 


a Danaine butterfly belonging to an Asiatic group 
which invaded North America in comparatively recent 
times, and is there mimicked by an indigenous butter- 
fly, the ‘ Viceroy,’ closely related to our ‘ White 
Admirals ’ of Europe Clearly, it these resemblances 
are the result of local climates, the ‘ Monarch ’ ought 
to have mimicked the ‘ Viceroy ’ ' 

(6) Again, in the eastern Fijian islands a group of 
Euploeine butterflies is characterised by a dark groxmd- 
colour with a feeble or obsolete white marginal pattern, 
while the same species are represented in the western 
islands of the group by forms with a strongly marked 
pattern Prof E B Poulton has suggested that 
these facts are to be explained by an earlier invasion 
of Fiji by the dark Euploeas and a later powerful 
invasion by a strongly patterned Euplcea, which has 
reached the western islands in numbers and has 
become the model mimicked by the older darker 
species 

2 The phenomena of mimicry, even among butter- 
flies, cannot be disposed of so easily as Eimer’s ex- 
planation suggests ; they are much too complicated 
The study of geographical races is all-important m 
this connexion 

(а) A typically aposematic or warningly coloured 
species of the Acrseine genus Planema (P. epcea) has 
in West Africa a black and orange male and black 
and white female In the Uganda race epcea paragea^ 
however, the sexual dimorphism disappears and the 
coloration of both male and female is grey-brown with 
a pattern of cream-colour Both these races are 
mimicked by the females of Papilio cynorta, which in 
West Africa resemble the black and white females of 
epcea, and in Uganda both sexes of epcea paragea 
The Papilio male retains the same appearance m both 
areas. On the other hand, a Nymphahne butterfly 
in Uganda, Pseudacrcea eurytus, allied to our ‘ White 
Admirals,’ has developed a form ohscura in which 
both sexes mimic epcea paragea. Climate, according 
to Elmer’s hypothesis, has caused one sex of the 
Papilio to resemble the model but both sexes of the 
Nymphahne. This, however, is far from the end of 
the story. Pseudacrcea eurytus occurs all over tropical 
and subtropical Africa in a bewildering variety of 
forms, sometimes with sexes alike, as in the form 
ohscura, sometimes unlike. Wherever these Pseud- 
acroeas occur they are mimetic of the local species 
of Planema, sex resembling sex when the sexes of 
the model are unhke. But in Uganda some of the 
Planema models, such as epcea paragea, have the 
sexes alike, while in others they are different, ^and the 
local forms of eurytus mimic both types Hence in the 
same area, and therefore subject to the same climatic 
influence, most surprisingly comphoated and con- 
trasted results have been developed. It may be 
argued that equally complicated results have arisen 
among the models in the same area ; but there is this 
essential difference — the Planemas are of entirely 
different species, whereas the mimetic forms of eurytus 
belong to a single species, so that mimics with sexes 
different and with sexes alike form a single interbreed- 
ing commumty and may appear side by side in a 
single family 

(б) Equally difficult to explain by Eimer’s theory 
are the intricate mimetic resemblances between 
members of the fine genus Oharaxes. Some of the 
larger species which act as models for the smaller 
are themselves mimics of other large species, and one 
sex of a species may be a mimic while the other is a 
model. Yet another species (etheocles) has a non- 
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mimetic male whicli varies little, but the females 
occur m strikingly different foims which mimic the 
males, others the females, and others again both 
males and females of laiger species 

3 Explanations of mimiciy are too often based on 
consideration of colour and pattern alone. Any 
nat mails t familiar with mimetic resemblances in the 
field has foimd by practical experience that colour 
and pattern are only part of the factors which make 
up the deception ; behaviour is of great importance. 
Even among butterflies themselves the difference of 
behaviour between models and some mimics is char- 
acteristic, if the mimic belongs to a family less well 
])rotected than the model. For example, the Acrseme 
models of the genus Planema can often be picked from 
flowers by the fingers, while the mimetic forms of 
Pseudacrcea eurytus are shy, and require to be ap- 
proached with caution if they are to be caught. If 
f lightened they dash away, whereas the Planema will 
only flutter just out of reach and often boldly return 
to the same spot 

Even if it be admitted that the action of climatic 
conditions is effective m causing different species of 
insects to develop the same variations in coloration, 
it cannot be held to explain instances of mimicry 
drawn from a much wider field than that from which 
Eimer drew his examples. How could the hkeness 
of certain spiders to ants be put down to this cause ^ 
Many instances have been recorded where the minncry 
has completely deceived experienced field naturalists 
Climate in this case must be supposed to have altered 
profoundly the characteristic shape of spiders so as 
to produce the ‘ waisted ’ effect of an ant ; to have 
altered gait in such a way that one pair of legs is not 
used for progression but is held up in the air and 
waved about to resemble the sensitive antennae of an 
ant, and even, in certain spiders, to have suppressed, 
except in very special circumstances, the habit of 
jumping that is characteristic of the family to which 
most ant-like spiders belong. 

Spiders, having no metamorphosis, are generally ex- 
posed to similar conditions at all stages of their exist- 
ence Insects which imdergo complete metamor- 
phosis are exposed to conditions during their immature 
stages which often differ as completely as possible 
from those to which the adult stages are exposed. 
The close resemblances often found between adult 
insects cannot possibly be explained as due to the 
action of absolutely dissimilar conditions upon their 
respective larvae For example, the mimetic resem- 
blance of the common drone -fly to the hive-bee 
deceives even a monkey, as I have found by experi- 
ment in Africa The larva of the fly lives m mud and 
foul fluids among which it feeds in the open, freely 
exposed to changes of light, temperature, and oxygena- 
tion. The bee’s grub is enclosed in a small cell in the 
hive, among surroundings as uniform as the bees can 
make them, feeding on food supremely different from 
that of the fly’s larva. Malacoderm beetles of the 
family Lycidce all over the tropics are mimicked ex- 
tensively by insects of such diverse habits, and feed- 
ing in such different ways as larvae and adults, that no 
explanation based on the influence of external circum- 
stances can aceoimt for the well-known mimicry of 
these conspicuous beetles, which have been abund- 
antly proved to be distasteful to birds and other 
animals 

4. Mimics differ from their models not only in be- 
haviour but also m other respects A typically apose- 
matic insect such as an Acrseine or Danaine butterfly, 
or a Lycid beetle, is of an extremely tough physique 
It will be uninjured by treatment which would break 
the wings of another butterfly such as the Nymphaline 
or Papilionine mimic, and it will also resist the 
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poisonous fumes of a cyanide bottle to a surprising 
extent. This resistance to injury is part and parcel 
of the process whereby an aposematic insect teaches 
an enemy that it is harmful or unpalatable It al- 
most invites attack, and if it is seized and handled, 
suffers little injury, and when released after a pinch or 
a lick IS often undamaged . This difference m physique 
and temperament, coupled with similarity of super- 
ficial appearance, is difficult to explain by climatic 
action 

5. Another class of facts telling against the argu- 
ment now discussed is the production of the same 
effect in a variety of ways. The thin ‘ waists ’ of 
Hymenopterous insects are frequently mimicked in 
stout-bodied insects of other orders by either white 
colour or dense white pubescence which at a little 
distance eflectively ‘ paints out ’ part of the body, 
leaving only a thin waist visible 

6 It IS usually found that mimetic resemblance only 
goes so far as is necessary to produce a superficial de- 
ceitful appearance , often the characteristic appeal - 
ance of the group to which the mimic belongs may be 
found in or on parts which do not interfere with the 
mimetic resemblance 

The antennae of beetles which mimic other beetles 
might often be a hindrance ; for whereas in the mimic 
the characteristic antennae of its family may be long 
and thin, the antennae of the distasteful model may be 
short and stout This difficulty is surmounted in the 
mimic by a thickening of the antennae for a distance 
approximately equal to that of the thick antennae 
of the model, the remaining segments of the long 
antennae being thin and relatively inconspicuous 
The influence of external circumstances must here be 
very patchy * 

7 Such examples of mimicry as the resemblance of 
large Sphmgid caterpillars to some terrifying reptile 
with large eyes can scarcely be explained by the in- 
fluence of climate. 

8 It IS somewhat difficult to understand why the 
explanation of mimicry by the action of natural selec- 
tion has been a stumbling-block to many The fact 
that many insects escape their enemies by minutely 
resembling objects that are of no interest to them, such 
as a bird-dropping, is usually accepted as an example 
of the working of natural selection. Yet when the 
object that is of no or relatively little interest to the 
insectivorous creature is another insect, it has been 
claimed by some writers that natural selection cannot 
be the agent which has effected the resemblance 
Mimetic resemblances, as was long ago shown by 
Prof. Poulton, are only one example of various types 
of deceitful resemblance Natural selection will 
account for them all as well as for the examples of 
conspicuous ‘ warning ’ colours. Why, then, should it 
be thought necessary to invoke an explanation for 
one set of resemblances which is supposed to be power- 
less to account for others 

9 Prof. MacBride, in the article alluded to earlier, 
remarks that “ it is assumed, often on very insufficient 
evidence, that the one of the two animals which is the 
commoner {i e the model) has some peculiar feature 
which makes it dangerous to the animals which would 
attack it, and that these learn to recognise it and 
avoid it ” 

It is true that when the theory of mimicry was first 
propoimded there was very little direct evidence, but 
critics of the theory often seem to be unaware of the 
body of experimental and observational evidence that 
has been accumulated during recent years in the publi- 
cations of the Entomological Society and others 

It IS sometimes a stumbling-block to critics that 
insects which are supposed to act as models have been 
seen to be devoured freely by certain enemies. For 
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example, I have myself obtained evidence that ants 
are a very important element m the food of Agamid 
lizards, and Danaine butterflies have been seeii to be 
devoured by certain birds. In this connexion the 
old adage should be remembered, “ One man’s meat 
IS another man’s poison” It is important also to 
remember that not even the most enthusiastic sup- 
porter of mimicry claims that models are at all times 
and in all circumstances exempt from being de- 
voured I have seen the foul-smelling and evil-look- 
ing black ‘ Devil’s coach-horse ’ beetle pulled out from 
among dead leaves by a wren in a wood and devoured 
in mid- winter Edibility is entirely a question of the 
relative abundance of food : it is not without signifi- 
cance that mimetic resemblances reach their highest 
development in those parts of the world where insect 
life IS most abundant 

10. Another stumbling-block may be given in Prof. 
MacBride’s words “It is held that the predatory 
animals mistake the defenceless species for the dan- 
gerous one, and that so the defenceless one escapes ” 

I do not think it is necessary to suppose this all 
that is required for the protection of B is that it should 
suflS.ciently resemble A to remind the enemy of an un- 
pleasant experience connected with an attempt to eat 
A When food is abundant a very slight degree of 
resemblance to a creature known by previous experi- 
ence to be unpleasant may save the life of another. 
This is within the bounds of human experience Many 
people intensely dislike worms “ because they wriggle 
so ” Wliy should a wngglmg movement be more un- 
pleasant than, for example, the sudden leaping of a 
frog ? Surely, because of man’s origin, in countries 
where an instinctive dread of a snake was a criterion 
of life and death. It is not that we think worms are 


Diamond Jubilee of the 

rpHE May meeting of the Iron and Steel Institute, 
to be held this year on May 2 and 3, is of special 
significance inasmuch as the Institute is celebrating 
its diamond jubilee The proposal for the formation 
of the Institute originated at a meeting of the Northern 
Iron Trade, held at Newcastle-on-Tyne on Sept. 29, 
1868, and a committee was appointed with the object 
of giving effect to this suggestion. Mr. Isaac Lowthian 
Bell (as he then was) took a prominent pait in the 
proceedings from the very beginning, and it was 
largely through his influence and efforts that the 
Institute took shape. 

A provisional meeting was held in London in 
Eebruary 1869, at which the Institute was formally 
constituted, the Duke of Devonshire consenting to 
accept the position of president for the first two years. 
The inaugural meeting was held on June 23, 1869, 
in the Hall of the Society of Arts, when the noble 
president delivered a most interesting inaugural 
address, in which he traced the development of iron 
and steel manufacture. The next meeting of the 
Institute was held at Middlesbrough on Sept 22 and 
23 of that year, the first paper, appropriately enough, 
being by Mr. Isaac Lowthian Bell. 

The Institute was by this time fairly formed, the 
first secretary being Mr. J. J ones and the first treasurer 
Mr. (afterwards Sir) David Dale At the end of that 
year the Institute numbered 292 members , to-day 
the membership is just over 2700, and this numeneal 
increase is good evidence that the work of the Institute 
has met a real need m the iron and steel industry 
The object of this, as indeed of all similar technical 
societies, could scarcely be better stated than it was 
by the president m his inaugural address, when he 
declared the object of the Institute to be “the pro- 
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snakes, but they remind us of them This point of 
view makes it much easier to understand eases wheie 
a mimic is much larger or smaller than its model, 
or where the resemblance is very elementary, or even 
depends but little upon colour but rather upon some 
trick of movement or posture. 

In all such cases there is nothing in the theory of 
mimicry produced by selection of variations to prevent 
further improvement of the resemblances, nor on the 
other hand, is there any reason why a slight degree of 
resemblance must be perfected ; all that is necessary 
is that the resemblance should remind an enemy of 
some previous unfortunate or unpleasing experience 
Thus perfect and imperfect mimetic resemblances may 
exist together 

11 Finally, I would allude to the wonderful de- 
ceptive resemblances of the eggs of cuckoos to those 
of the nest m which they are placed ^ In this case the 
enemy is the parent of the eggs resembled, which are 
the models The phenomena are analogous to mimi- 
cry , there is a resemblance to something which the 
enemy will not attack ; one theory will explain the 
evolution of both these classes of deceptive likeness 
Can it possibly be claimed that these rmnutely de- 
tailed resemblances between eggs of birds are of a kind 
which supervene independently in the eggs of cuckoos 
and host-birds as a reaction to climatic conditions 
The answer is, surely, ‘No,’ and the same answer may 
be given to the claim that “ What happens in real 
‘ mimicry ’ is apparently that individuals which have 
reached a certain stage in a reaction to climatic con- 
ditions are favoured by natural selection.” 

^ See the papers by E C Stuart Baker, Proe Zool Soc , 1923, p 277, 
and E C. R Jourdam, ib%d , 1925, p 639 See also presidential address 
to Ent Soc Lond , Jan 20, 1926, by Prof E B Poulton 


Iron and Steel Institute. 

motion of science in its practical applications rather 
than in its purely intellectual aspects,” and it may 
fairly be said that this principle has been the domi- 
nating principle of the Institute. 

The jubilee of the foundation of the Institute was 
celebrated by a banquet in the Guildhall on the 
evemng of May 8, 1919, at which the then president 
of the Institute, Mr Eugene Schneider, of the famous 
Creusot Works, presided, supported by a very dis- 
tmgmshed company As was not unnatural in the 
spring of 1919, the conclusion of the War was the 
thought uppermost in men’s minds, and this fact so 
overshadowed the fact that this was the jubilee 
meeting of the Iron and Steel Institute that relatively 
little attention was paid to the fact that the Institute 
had then attained its half-centenary of existence. 
On this account the celebration of the diamond jubilee 
this year is likely to assume an even greater import- 
ance than it otherwise would 

It IS interesting to note that there are still three 
members whose membership dates from the inaugural 
meeting of the Institute m London, namely, Sir 
Hugh Bell, Bart., himself a past -president and a 
Bessemer medallist, who joined the Institute at the 
same time as his father, the late Sir Isaac Lowthian 
Bell, Bart , who, as already pointed out, took a 
prominent part in the formation of the Institute ; 
Mr. J. J Bleckly, of the Pearson and Knowles Coal 
and Iron Co., Ltd . ; and Mr. John Neilson, a nephew 
of the late James Beaumont Neilson, the inventor of 
the hot blast, which practically revolutionised the blast 
furnace practice of the world. The Institute can fairly 
claim to have counted among its list of members every 
one of the men who have been distinguished in the 
iron and steel industry for the last sixty years, and 
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the histoiy ot that- induBtiy and ot its wonderful 
development is to be found in the Joianal of the 
Iron and Bteei Institute. 

No one can doubt that the Institute will continue 
to pfo foiward and prosper along the same lines traced 
out for it by its founders, which it has so consistently 
tollowed thioughout the whole sixty years of its 
existence, and it seems almost superfluous to wish 
for a continuance of its prosperity ior many years to 
come This wish will indeed be fervently re-echoed 
by everyone in Grreat Britain, seeing that the prosperity 
oi the Iron and Steel Institute is boimd up with the 
piospenty of the iron and steel industry, which in its 
turn IS the foundation of the prosperity of the nation 


The Stone Age in South-Eastern Asia. 

pECENT research appears to pomt to more or less 
Tt uniformity m the characteristics of the stone 
age cultures of south-eastern Asia. Investigations in 
Trench Indo-China by MM Mansuy and Patte and Mile, 
Colam in the caves near the Bac-Son massif (Tonkin) 
yielded a large number of implements which these 
investigators regarded as relics of the oldest known 
stone age of Indo -China, classifying them as lower 
neolithic. Cord-marked pottery was also found, but 
regarded as belonging to a later phase of the neolithic. 
Evidence of similar stone age industries has been found 
in kitchen middens about twenty kilometres from 
Medan in the east coast provmce of Sumatra, and on 
the plains and lower hills of this province at sites 
always on the banks of rivers 

In the Journal of the Federated Malay States 
Museums, vol. 12, Part 6, Mr I. H. N Evans reviews 
this material critically in relation to the results of 
recent excavations in caves in Perak The hypothesis 
of the Trench archaeologists is that an early neohthie 
people, using roughly chipped implements only, came 
into contact with a people using polished implements, 
and from them adopted the practice of polishing 
the edges of their implements Mr. Evans, however, 
regards the chipped implements as a truly older 
palaeolithic culture, surviving in association with the 
forms with pohshed edges which are proto -neoliths, 
the latter developing more and more to become a high 
neolithic culture. In Sumatra, iron weapons of a type 
still in us© in north Sumatra in a layer immediately 
above that contaimng bouchers, with no sign of 
transition, pointed to a very late survival of a palaeo- 
lithic culture. 

In Perak, Mr. Evans, excavating with Dr. P. U. Van 
Stem Callenfels, of the Archaeological Service of the 
Netherlands Indies, who carried out the investigations 
in Sumatra, found similar stone age cultures in caves 
near Lenggong (Upper Perak) and Padang Kengas 
(Kuala Kangsar). In the latter area the rock shelter, 
Gua Kgrbau, contained human remains at a depth of 
3T8 metres and below. Shellfish formed a large part 
of the diet of the inhabitants throughout the occupa- 
tion. Flakes and chips occurred throughout, but the 
first palseolith was found in deposit B, the most 
common type being the coup de po%ng of almond shape. 
The first fragment of a proto-neolith occurred in layer 
D at a depth of 2*40 metres The lowest was found 
at 5-74 metres The proto -neoliths showed different 
stages of development. One might be classified as 
a middle neolith Grinding stones, grmdmg slabs, 
shells, some clearly, others probably, for use as amulets, 
and pottery in the upper layer were found. 

Certain conclusions are offered tentatively Palseo- 
Uths, so-called Sumatra types, and proto -neoliths, are 
associated throughout; cord -marked pottery belongs 
to the later stages of palaeo-proto-neolithic culture ; 
the makers of proto -neoliths had older types of the 
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neolithic cultuie as examples , and a palaeolithic 
civilisation making use of ‘ Sumatra-type ’ implements 
spread at a certain period over south-east Asia, reach- 
ing even Sumatra, while the palseo -proto -neolithic stage 
also spread over the same area but did not reach 
Sumatra. 


University and Educational Intelligence. 

Leeds — The site is now being cleared for the new 
block for the Physics Department The accommoda- 
tion will include two large laboratories, each about 
5000 square feet in area, and a smaller laboratory 
for honours students,' three lecture theatres for 250, 
150, and 80 students respectively, and about thirty 
other rooms, the whole occupying a block about 
100 feet square and comprising a basement and three 
floors over The building is estimated to cost about 
£47,400 

London — ^Notice is given that applications for 
grants from the Thomas Smythe Hughes Fund for 
assisting medical research must reach the Academic 
Registrar, South Kensington, S W.7, by, at latest, 
June 15 

St. Andrews — At a meeting of the University 
Court on April 19, it was intimated that Provost 
W. Norman Boase, St Andrews, had gifted to the 
United College the endowment fimd for the institution 
of a residential entrance scholarship of £100 a year, 
tenable for three or four years by an entrant student 
resident in one of the residential halls of the United 
College, on conditions similar to those prescribed in 
the case of the Harkness, Russell, and Patrick 
Hamilton Entrance Scholarships As the Patrick 
Hamilton Scholarship was instituted in commemora- 
tion of the quater-centenary of Patrick Hamilton, 
the Martyr, a former student of the University, so 
the new scholarship is to be named the Montrose 
Scholarship in commemoration of the tercentenaiy 
of the studentship at St. Salvator’s College of the 
great Marqms of Montrose 

Applications for grants from the Dixon Fund of 
the Umversity of London, for assistance in scientific 
investigations, must reach the Academic Registrar of 
the University, South Kensington, S.W.7, before 
May 16 

A Busk Studentship in aeronautics, of the value of 
about £150 and tenable for one year from Oct. 1 next, 
for research in aeronautics and specially in stability 
problems, is being offered Forms of application, 
returnable not later than May 12, can be obtained 
from Prof B Melvill Jones, Engineering Laboi*atory, 
Cambridge 

A FELLOWSHIP of the value of £300 per annum for 
research on petroleum problems is being offered by the 
Institution of Petroleum Technologists. The fellow- 
ship will be tenable for on© year, with a possible re- 
newal for a further year Forms of application 
(returnable by June 1 at latest) are obtainable from 
the Secretary of the Institution, Aldine House, 
Bedford Street, W C 2 

Applications are invited by the trustees of the 
Dickinson scholarships in connexion with the Man- 
chester Royal Infirmary and the University of 
Manchester for the following A research travelling 
scholarship in medicine value £300, and a pathology 
scholarship value £75 Particulars may be had from 
the Secretary to the trustees, Royal Infirmary, 
Manchester The completed forms must be returned 
by May 2 
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Calendar of Patent Records. 

. 27, 1844 — The aneroid barometer was the 

invention of a Frenchman, Lucien Vidie, and was 
patented in England in the name of De Fontame- 
moreau, merchant, of London, on April 27, 1844. 
The advantages that it possessed over the mercury 
instrument, especially as regards portability, were 
apparent directly its accuracy for general purposes 
had been tested, and it was soon extensively adopted, 
especially in Great Britain 

April 27, 1909 — The modern metal -spraying process 
for coating iron and steel is largely due to the Swiss 
chemical engineer, Dr M XJ Schoop, whose first 
patent was applied for m Germany on April 27, 1909 
The English patent was granted the following year 
April 28, 1784 — Stereotype printing was first 
introduced about 1726 by William Ged, but the 
earliest patent for the process was that granted to 
Alexander Tilloch and Andrew Foulis, printer to the 
University of Glasgow, on April 28, 1784 These and 
others of the early processes, though actually used for 
printing books, were only practised by the inventors 
themselves, and it was due to Lord Stanhope, who 
had been taught the art by Fouhs, that the possibilities 
of the new method were generally realised It was 
not, however, until the use of papier mache for the 
matrix, in place of the plaster of pans formerly 
employed, was invented in France about 1828, that 
stereotyping was extensively adopted 

April 29, 1790.— On April 29, 1790, William 
Flicholson was granted a patent for the first rotary 
printing machine. Though the invention was not 
put into practice, it embodied suggestions which 
were successfully introduced by Koenig in his flat-bed 
cylinder machine of 1811, and by Applegarth m his 
rotary press some years later 

April 30, 1844. — The ‘ Lancashire ’ steam-boiler was 
the invention of Sir William Fairbairn and was 
patented by Fairbairn and John Hethermgton on 
April 30, 1844. The boiler, which differs from its 
predecessor, the ‘ Cornish,’ by havmg two tubular 
flues mstead of one and by being internally fired, was 
the most economical one of its time, and by reason 
of its simplicity and its capacity of withstanding 
rough treatment, is still frequently preferred to other 
types for certam purposes 

May I, 1704 — The use of jewelled pivot-holes in 
watches was the invention of Nicholas Facio de 
Duilher, a Swiss resident m London, and a fellow of 
the Royal Society, and a patent for it was granted to 
him in conjunction with two London watchmakers, 
Peter and Jacob Debaufre, on May 1, 1704. A peti- 
tion presented to the House of Commons for the 
prolongation of the patent was successfully opposed 
by the Clockmakers’ Company, but it has since been 
discovered that the evidence which was the principal 
factor in securing the rejection of the petition was not 
genuine, and was probably ‘ faked ’ for the occasion. 

May 2, 1782 — Among the claimants for the new 
prizes offered by the Board of Longitude for improve- 
ments in the marine chronometer after the award 
of the original £20,000 to John Harrison in 1764, 
were the rival London watchmakers, John Arnold and 
Thomas Earnshaw, who share the right to be called 
the mventor of the modern chronometer escapement, 
though the exact share of each m the invention has 
not been satisfactorily determined. It is precisely 
Earnshaw’s escapement that is now in universal use, 
but Arnold’s construction is very similar, gives few 
points to the other, and was the first, by a year, to be 
patented, the date of the grant being May 2, 1782 
Arnold was the first to manufacture chronometers on 
a conamercial scale. 
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Societies and Academies. 

London 

Physical Society, Mar. 8 — Ezer Griffiths and J. H 
Awbery The dependence of the mobility of ions in 
air on the relative humidity. The apparatus em- 
ployed was a modification of Zeleny’s original 
method, the end of a wind channel being closed by a 
disc of gauze fitted with a guard ring through which 
a steady stream of air of definite humidity was 
pumped The motion of the negative 10ns due to the 
action of the air stream was balanced by a counter 
potential gradient, and the mobility deduced from the 
critical potential required to produce a balance The 
rate of air flow was measured by means of an Ewing 
ball and tube flowmeter, using a hollow glass sphere 
to make it suitable for low air rates Efforts were 
made to construct a direct indicating instrument — 
A M Tyndall, with a note by C F Powell . Some 
unsolved problems relating to the mobilities of gaseous 
10ns The address dealt with (1) Established results 
and proposed theories ; (2) the difference between 
positive and negative mobilities , (3) the effect of 
vapours , (4) mobility in pure gases , (5) positive 10ns 
of short age ; (6) suggestions as to future progress. 
Note by Mr C F Powell An apparatus of the ‘ four 
gauze ’ type has been designed for experiments with 
highly purified gases 

Linnean Society, April 4 — G M. Graham • The 
natural history of the Victoria Nyanza. The Fishing 
Survey of Lake Victoria, 1927-1928, was carried out, 
by the author and Mr E B Worthington, to solve a 
problem in economic fisheries This involved a study 
of the general ecology of the lake The cichlid fish, 
Tilapia esculenta, is the most important food species, 
and next m importance is T. vanahths. Excluding 
the shore, the lake may be divided into certain eco- 
logical zones — (1) the surface waters; (2) the deep 
mud region (190-230 feet) , (3) the intermediate zone 
(50-150 feet) ; (4a) shallow water (less than 50 feet) 
where the ground is exposed ; (46) shallow water 
where there is shelter These zones are distinguished 
by their fauna. The tropical situation of the lake 
results m (1) a constant plankton population, (2) 
rapid growth and decay, with perhaps more virulent 
parasitism ; (3) more or less continuous reproduc- 
tive activity. — G. P Bidder On the classification of 
sponges In 1927 reasons were shown for regarding 
Hexactmelhda, on account of their naked cells, as 
formmg a phylum separate from the horny, calcareous, 
and four -ray sponges, with no common ancestors 
below Choanoflagellata The needle sponges are now 
put m the latter phylum, and a complete classification 
IS given. 

Paris. 

Academy of Sciences, Mar 18. — P. Sejourne ; The 
line from Nice to Coni Details of the construction 
of a new Alpme line, 63 kilometres long, more than 
one-third of which is tunnel — Henri Villat . A funda- 
mental problem of the theory of vortices — Charles 
Achard was elected a member of the Section of 
Medicme and Siugery in the place of the late Fernand 
Widal. — Paul Pelseneer • Academic biostatistics. A 
comparison of the age at election, average years mem- 
bership, and age at death of members of learned 
societies at Pans. Brussels, London, and Washington 

Dubourdieu The topological invariants of net- 
works of curves and surfaces — Etienne Halphen : 
A theorem on quadrics analogous with that of Chasles 
on comes. — Hadamard Observation on the preeedmg 
note. — Paul Mentre : The principal surfaces of com- 
plexes of right Imes. — A. Lappo-Danilevski : The 
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singularities of integrals of systems of linear differ- 
ential equations with arbitrary rational coefficients. 
— Radu Badescu • Abel’s integral equation general- 
ised — R. Gosse The determination of the equations . 
5 y, z^q) +6{x, y, z, q), which admit an involu- 

tion of order 2 and a second involution of higher 
order — Leon Pomey The integration of differential 
equations with general mitial conditions (real vari- 
ables). — Ernest Esclangon The apparent displace- 
ments of the pole star The Observatory of Stras- 
bourg possesses a long series of observations of the 
pole star An analysis of these data shows that the 
position of this star is not known with the precision 
desirable. The possible causes of this systematic 
error are considered — Albert Arnulf, A. C S Van 
Heel and Emile Perrin An optical method for the 
localisation of polished surfaces — Charles Guilbert : 
A method of measurmg very small electric currents, 
called tachymetric electrometry — R de Mallemann . 
Magnetic rotatory power in an anisotropic medium — 
Decombe Pulsatmg electrified spherical pellicles, 
the principle of areas, and the Zeeman phenomenon. 
— A Segay The inflammation of fire damp by ex- 
plosives. Discussion of the effect of addmg common 
salt to the explosive and of placing a small cartridge 
containing liquid carbon dioxide alongside the ex- 
plosive. — H. Caron and L. Vanbockstael . A new 
isomorphous series of fluorine compounds. Mixtures 
of hydrofluosilicic acid, calcium chloride, and alu- 
minium sulphate give octahedral crystals, the com- 
position of which was found to be 4CaSiF6, SCaFg* 
Al 2 (S 04 ) 3 , 45 H 2 O. These are very slightly soluble in 
water and may be utilised in microchemical analysis 
as a test for calcium, aluminium, and sulphur. — L. 
Neltner . The extension of the Cambrian in south 
Morocco and the presence m this region of pre- 
Cambrian folds ^ Thoulet : The Kurosio current 
of Japan. — L. Ebld and J. Itid . The values of the 
magnetic elements at the station of Val-J oyeux (Seine- 
et-Oise) on Jan. 1, 1929. — ^Joseph Richard: The 
antherozoids of Fucm . — Theodureto de Camargo, R. 
Bolhger, and Paulo Correa de Mello • The influence of 
the hydrogen ion concentration of the culture medium 
on the development of the coffee tree, Coffea amhica 
The coffee plant develops best m acid media, the 
optimum acidity being between 4*2 and pH 5 1. 
The plant is very sensitive to the action of lime, a 
very small amount of which is distmctly harmful. — 
W. Russell and L Hedm : New cisalpine African 
Leguminosese with secretory apparatus — Abeloos : 
The influence of temperature on the growth of the 
Planarm The maximum size is, for given conditions 
of nutrition, a function of the temperature and de- 
creases notably when the temperature is raised. The 
speed of growth is a maximum at 12° C., smaller at 
20° C., and still smaller at 8° C. — Pierre P. Grasse and 
Mile. Odette Tuzet : The origin and nature of the 
supposed cephahc skeleton of sperm. — G. Delamare 
and C. Gatti : Spirochsetes and treponemes from a 
venerian granulome. 

Rome 

Royal National Academy of the Lincei, Jan 6. — 

F. Seven and B. Segre : A topological paradox. — 

G. Giorgi : The propagation of waves m media with 
selective absorption. By means of an example it is 
shown how physical phenomena which should depend 
on matrices of mfinite order may be brought back to 
finite matrices combmed with normal functional 
operators — U. Cisotti * Certam space integrals m the 
complex plane — G. Fano • An example of birational 
cubic transformation mherent to a Imear complex. — 
G. Fubini • A problem of the theory of the congruences 
of straight lines, with applications to the problem of 
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the spherical representation of a non-Euclidean surface 
and to a theorem of Bianchi and Blaschke — G. A. 
Crocco : Considerations on the guiding of an aeroplane 
in cloud. — G Armelhni . The astronomical refraction 
at Rome The results of a preliminary measurement 
mdicate that at Rome the refraction constant C has a 
value slightly greater than 60 154"', and also that this 
varies somewhat with the season of the year ; in virtue 
of its connexion with other modern astronomical 
questions, this phenomenon deserves further investi- 
gation Application of the method of least squares 
to the data as yet obtained yields for G the value 
60 51", which lies between the number 60 15" now 
adopted by the “ Connaissance des Temps ” of Pans 
and that now found at Abbadia, namely, 60 61", and 
is, moreover, very nearly in agreement with the old 
value, 60 44", given by Radau in the Annales of the 
Pans Observatory — S. Franchi . The distant re- 
outcrop at a great height of the inverted nummulitic 
synclme of Valdieri — E. Bompiani Various deter- 
minations of the projective normals of a surface. — 
G. Vital! • Hamilton’s principle. It is shown that this 
prmciple of classical mechanics may be written in a 
form which satisfies the following two conditions 
(1) It should render evident the necessary invariance 
of the integral of which the variation is to be annulled 
by an mvertible substitution on the mtegration 
variable, and (2) the system of Euler’s equations into 
which the annullmg of the variation of the integral is 
translated is changed into an equivalent when the 
integral is subjected to an mvertible substitution on 
the system of four co-ordinates constituted initially 
of three Cartesian co-ordinates and of time Further, 
a proof is given of the known fact that, for slow 
motions, Hamilton’s principle is translatable with 
sufificient approximation into the system of equations 
of the geodeties of a space, the linear element of which 
is expressed by the elements figuring in the ordinary 
problem and by a constant c sufficiently great. — M. 
Previatti Bortolozzi The equivalence of two equations 
presented in the determination of Vitali’s principal 
tema for a generic surface of Hilbertian space — 
J. Kanitani • An intrinsic quadratic form m relation 
to the hypersurface in projective space of several 
dimensions — P Barreca . Deduction of the experi- 
mental law of the duration of twilight colours of the 
clouds, and the probable discrimination between the 
theory of a macroscopic diffractive screen (terraqueous 
globe) and that of microscopic screens (dust) The 
author has previously shown deductively that the 
mean durations of the twilight colorations of the 
clouds are proportional to their respective wave- 
lengths and also to a number relating to the order of 
the annular spectrum surrounding the globe. A proof 
IS now given of the theorem that, if m an isotropic 
medium there are two punctiform sources of mono- 
chromatic light, vibrating persistently from infinite 
tune, and if, further, there are opaque screens of any 
form but similar geometrically in relation to the 
respective wave-lengths and situated similarly with 
respect to the sources, these produce diffraction fringes 
which are geometrically similar and situated similarly. 
— A. Belluigi . The form of deep, gravimetrieally per- 
turbmg masses — M. Lombardini The viscosity of the 
air and the constant of surface friction at the experi- 
mental station of Vigna di Valle — M. Amadori : Con- 
densation products of ^3-phenetidine and glucose (2). 
Investigation of the two condensation products pre- 
viously obtained shows that the condensation of a 
primary aromatic amme with glucose gives rise to 
(1) a compound of glucosidic character formed by the 
reaction of one hydrogen atom of the amino group 
with the hydroxyl of the glucose, and (2) a basic 
compound, resulting from the mteraction of two 
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hydrogen atoms of the ammo group with the ketonic 
oxygen of the aldehydic group or of the lactomc 
linking of the glucose — R. Altschul New method of 
impregnation with gold. In the impregnation of 
tissues with gold, the use of mercuric bromide together 
with gold chloride yields results quite different from 
those hitherto observed — T Carpanese : The pro- 
chlorite of Monte Rosso di Verra (Monte Rosa group). 
The dehydration of this specimen of prochlorite — 
which contains little iron — when heated follows a 
course perfectly analogous to that observed with 
pennine from Zermatt and with clmochlore from 
Val Devero The existence of a hydrate containing 
about 5 per cent of water and stable at 550°-700° C is 
indicated. Re-absorption of moisture from the air 
proceeds rapidly at first and then gradually slackens 
and ceases. The mineral undergoes optical trans- 
formation when heated, the optic axial angle being 
annulled and the sign changmg to negative ; after- 
wards biaxial character is assumed, the mmeral re- 
mammg negative but with the plane of the optic 
axes perpendicular to the original position. — P Prm- 
cipi Outcrops of ‘ scaly clay ’ in Northern Umbria. — 
L. De Caro The isoelectric point of myoprotem and 
the regulating power of muscular juice. The regu- 
latmg power of the muscle juice of Emys, Scylhum, 
and of the electric organ of the torpedo, measured by 
the ratio AR/ApH, exhibits two minimum values at 
about pH =77 and 5 7 From the former value it 
increases rapidly on the alkaline side and from the 
latter on the acid side. — B. Monterosso Cirrepedo- 
logical studies (6). Anabiosis and revivescence in 
Ghthamalus. — L. Mamoli : The adenoid tissue in the 
normal human lachrymal gland. The characters of 
this tissue, as observed in fifteen living and sixteen 
dead individuals, varymg from a six-months old 
foetus to an octogenarian, are described — P, Pasquini • 
Phenomena of regulation and reparation m the 
development of the eye of amphibia (results of new 
experiments on the removal and transplantation of 
the optical vesicle m Fleurodeles, Axolotl, and Rana) 
The processes of compensatory regulation durmg the 
development of the optical vesicle m these organisms 
show, in their quality and degree, that this vesicle 
must be regarded as a specific eqmpotential and auto- 
differentiaMe^ system. — L. Sanzo : Egg and larva of 
the tunny ( Orcynus thynnus Ltkn ) — B. Strampelli : 
Significance of the Hemz -Ehrlich bodies, and their 
relations between macrophagic and myeloplaxic 
apparatus. 


Official Publications Received. 

British 

Air Ministry Aeronautical Research Committee. Reports and Memo- 
randa No 1170 (Ae 334) Report of the Air-worthiness of Semi-rigid 
Airships Sub-Committee (T 2668) Pp 16-1-1 plate 9(i net No 1188 
(Ae 850) Pull Scale Experiments with a Bristol Fighter fitted with Slots 
and Flaps and Slot and Aileron Control By K V Wright (T 2639 ) 
Pp 6 -f 6 plates net (London HM Stationery Ofiiee ) 
Proceedings of the Royal Society of Edinburgh, Session 1928-1929 Vol 
49, Part 1, No 5 The General Expression for Boundary Conditions 
and the Limits of Correlation By J Ridley Thompson Pp 65-71 6d 
Vol 49, Part 1, No 6 Mental Measurements , the Probable Error of some 
Boundary Conditions m Diagnosing the Presence of Group and General 
Factors By Thomas P Black Pp 72-77 6d Vol 49, Part 1, No 8 
The Photochemical Equilibrium between Hydrogen, Bromine and Hydro- 
gen Bromide By R W Armour and E B Ludlam Pp 91-101 Is 
Vol 49, Part 2, No 9 On the Relation of Fertility in Fowls to the 
Amount of Testicular Material and Density of Sperm Suspension By 
F B Hutt Pp 102-117 la Bd (Edinburgh Robert Grant and Son ; 
London’ Williams and Norgate, Ltd ) 

Department of Scientific and Industrial Research Building Science 
Abstracts Compiled by the Building Research Station and published m 
conjunction with the Institute of Builders Vol 2 (New Senes), No 2, 
February Abstracts Nos 201-399 Pp v-f 55-95 (London H M 
Stationery Office ) 9d net 

Imperial D epartment of Agriculture for the W est I ndies Report on the 
Agricultural Department, Dominica, 1927-28 Pp iv-j-48 (Trinidad) 6d 
Board of Education Vacation Courses in England and Wales and 
Scotland, 1929 Pp 26 (London H M Stationery Office ) Bd net 
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B’creign 

Department of Commerce U S Coast and Geodetic Survey Special 
Publication No 150 Tides and Currents m Portsmouth Harbor By 
A J Hoskmson and E A Le Lacheur Pp vi-l-9S 20 cents Special 
Publication No 153 Conformal Protection of the Sphere within a Square 
By Oscar S Adams Pp 13 5 cents (Washington, D C Government 

Printing Office ) 

Ministry of Agriculture, Egypt Technical and Scientific Service 
Bulletin No 77 Preliminary Experiments with Dusting ’and Spraying 
against Insect Pests of Cotton By Ibiahim Efi Bishara Pp 11 -f 3 
plates (Cairo Government Press ) 5 P T 
Proceedings of the United States National Museum Vol 74 Art 10 
Tropical Ameiican Dipteia or Two-wmged Flies of the Family Dohcho- 
podidae from Central and South America By M C Van Duzee (No 
2755 ) Pp 64-f2 plates Vol 74, Art 19 Further Studies of Types of 
American Muscoid Flies in the Collection of the Vienna Natural History 
Museum By J M Aldrich (No 2764 ) Pp 34 Vol 75, Art 3 On 
some New and Interesting Species of Water Beetles of the Family 
Gynmdae in the United States National Museum By Georg Ochs 
(No 2774 ) Pp 6 (Washington, D C Government Printing Office ) 
Comite National Fran^ais de Geodesie et Geophysique Assemblee 
generate du 2 luiltet 1928 ^ Compte rendu publie par le Secretaiie general 
G Perner Pp 59 (Pans ) 


Catalogues 

Catalogue of Important Works Pre-Lmnean, Old Herbals, and Modern 
Botany , Birds, Microscopy, Fossils, Insects, and General Literature 
(No 8 ) Pp 16 (London . John H Knowles ) 

The Products of X-Rays, Ltd Pp 104 (London . X-Eays, Ltd ) 
Hilger Spectroscopically Standardised Substances (H S Brand ) 
Pp 4 (Ijondon Adam Hilger, Ltd ) 

Classified List of Second-Hand Scientific Instruments (No 94, April ) 
Pp vi-f 68 (London C Baker ) 

Steel Office Furniture (List No 454 ) Pp 12 (London G A. 
Hai vey and Co , Ltd ) 


Diary of Societies. 

FRIDAY, April 26 

Royal Sanitary Institute (at City Hall, Cardiff), at 3 — R M F. 
Picken and E C Williams The New Local Government Act — 
A N J Sair Some Notes on Town Planning — T H Morns The 
Proposed Reconstruction, Widening, and Lowering of Cardiff Bridge 
Physical Society (at Imperial College of Science), at 5 — T Smith, 
Dr G F. 0 Searle, Instruetor-Capt T Y Baker, Dr J W French, 
W E Williams, G G Vernon, H. H Emsley, C. W Hansel, H Tunley, 
L Moore, Conrad Beck, V T Saunders, and Dr C V Drysdale Dis- 
cussion on The Teaching of Geometrical Optics 
Royal Society of Medicine (Disease m Children Section), at 5 
Armstrong College Mining Society (at Armstrong College, Newcastle- 
upon-Tyne), at 7 — J S Carson and others Discussion on Iron and 
Steel Supports m Mines 

Royal Institution of Great Britain, at 7 — B A Salt Platinotype 
Institution of Electrical Engineers (Scottish Centre) (at University 
College, Dundee), at 7.30 — W Holmes Load -levelling Relays and their 
Application m connexion with Future Metering Problems 
Royal Society of Medicine (Epidemiology Section), at 8 —Dr J . G 
ITiomson Endemic Malaria m Southern Rhodesia 
British Psychological Society (Industrial Section) (at National 
Institute of Industrial Psychology), at 8 — J N. Langdon Evidence 
of a Central Factor in Tests of Manual Dexterity 
Royal Institution of Great Britain, at 9 —Prof R W. Chambers 
English Civilisation from Alfred to Harold, 900-1066 
Institute of Brewing (North of, England Section) (at Midland Hotel, 
Manchester) — F M Maynard A Tropical Brewery — H '.Ahbot Some 
Bottling Notes 

Institution of Chemical Engineers (Graduates' and Students’ Section) 
SATURDAY, April 27 

North of England Institute of Mining and Mechanical Engineers 
(Associates’ and Students’ Section) (at Newcastle- upon Tyne), at 2 45 
— J 'T Whetton The Optics of Surveying Instruments and Tacheo- 
metric Surveying 

Physiological Society (in Department of Physiology, Cambridge), at 3. 
— F Bremer Contractile Duality of Skeletal Muscle — F D Ingraham 
and Dr. J F Fulton Emotional Disturbances following Experimental 
Lesions of the Base of the Brain (prechiasmal) — Dr J S Haldane The 
Dissociation and Reformation of Oxyhsemoglobm and Bicarbonate m 
Blood within the Living Body — A J Canny, Prof E B Verney, and 
Dr F R Winton The Double Heart-Lung-Kidney Preparation — 
Prof B B Verney and Dr F R Wmton The Action of Caffeine on 
the Isolated Kidney of the Dog —A Szent Gyorgyi and A N Drury 
The Influence upon the Heart of Substances related to Nucleic Acid — 
A Walton The Effect of Temperature on Surviving Mammalian 
Spermatozoa %n vitro — J Y Bogue and R Mendez The Mechanical 
and Electrical Response of the Frog’s Heart —I Mazeu Evidence m 
Favour of the Existence of Depressor Fibres m Secretoiy Nerves — 
H Hausler Hot Wire Analysis of the Effect of Drugs on the Coronary 
System. — Dr G V Anrep, I Mazeu, and J Stella Vaso-motor 
Reactions of the Coronary System —0 W Bellerby (a) The Relation 
of the Anterior Lobe of the Pituitary to Ovulation , (b) The Physio- 
logical Properties of Anterior Lobe Pituitary Extracts — J M B 
Innes and C W Bellerby Spontaneous Deciduomata in the Rat — 
J S Patel and B. P Wiesner .The j8 Hormone — B P Wiesner 
Farther Studies on Pituitary Extracts. — Demonstrations — B H 0 
Matthews A Portable Electrocardiograph — F Bremer Myographic 
Records illustrating— (a) Summation of Impulses , (b) Contractile 
Duality 03 f Skeletal Muscle — J Hammond and Dr. F H A Marshall 




A Comparison ot tlio PsHiidopirpmant and Pregnant Changes m the 
Ferret —Prof E 1) Adrian The Discharge ot Sense Organs and of 
Motor Neurones —A N Diin;y and A S/entGyuigjr The Influence 
ot Adenosine upon the Heart — A Walton The Eltect of Temperatuie 
on Him u mg Mammalian Hpermato-«!oa tn eitro — J B M Innes and 
C W Bellerbj Ctianges m the 0\ ary oi the Rabbit following In]ec 
tions of Anterior Lobe Pituitary E\tract — H Florey and C W 
Belleib> Ovulation in the Unmated, Hypophysectomised Rabbit — 
H B Fell and R Robison Growth and Ditterentiatron of B\planted 
Skeletal Tissue —R Hill Spectrocoloiimeter —H Florey and Prof 
J Bar croft Etlect of Exercise on Exteriorised Intestine —Prof J 
Barer oft Bottles for Ditferential Absorptiometei — E C Smith 
Critical Limits in the Drying and Freezing of Muscle — H Baicroft 
The Effect of Adrenalin on the Output of the Heart as Measured by 
the Mechanical fatromuhr —J I/qmeido Apparatus for Measurement 
of Eftect of Temperature on Pulse ot Frog — H Taylor and Prof J 
Barer oft Effect of HGN on Respiration 

MONDA Y, April 2d 

Institute of Actuabils, at 5 — J G. Parker Financial Conditions in 
Canada as affecting Lite Assurance 

Society op DaERS and Goloubists (Manchester Section) (Annual Meet- 
ing) (at 8b George Street, Manchester), at 7 — H H Hodgson Colour 
and Constitution from the Standpoint of Recent Electronic Theory 
Institution op Automobile Bnuineers (Scottish Centre) (at Royal 
Technical College, Glasgow), at 7 30 — W P Kirkwood Brakes 
Royai. Society op Arts, at S — Hir B Denison Ross 'Nomadic Move- 
ments m Asia (Cantor Lectures) (III ) 

Royal Gbocrapeicvl Society (at EolianHall), atS 30 — W R Rickmers 
The Alai-Pamirs in ldi3 and 1923 

Zoological Society of London (Centenary Celebration) (at University 
College) 

TUESDAY, April 30 

Royal College of Physicians op London, at 5 —Dr F M R Walshe 
The Physiological Analysis of some Clinically Observed Disorders of 
Mo\ ement (Oli\ er-Sharpey Lectures) (I ) 

Illuminating Bnginefrino Society (in Lecture Theatre of Holophane, 
Ltd , Elverton Street, S W 1), at 0 30 —Dr S English Some Further 
Properties of Glass and their Application to Illuminating Engineering 
(Lecture) --At 8 45 — R G Williams Demonstration of Various Novel 
Applications of Coloured Light 

Royal Photographic Society of Great Britain (Scientific and Technical 
Group), at 7 —Dr W Clark A Talk about the Kodacolor Process, 
with Demonstration — F. J Tritton A Method of Increasing the 
Printing Speed of Dichromated Gelatin 

WEDNESDAY, May 1 

Royal Institution op Great Britain, at 5 —Annual Meeting 
Royal Society of Medicine, at 5 —Annual General Meeting 
Institution of Electrical Engineers (Wireless Section), at 6 — Dr J 
Holhngworth and R Naismith A Portable Radio Intensity Measur- 
ing Apparatus for High Frequencies 

Institution oi Automobile Engineers (Birmingham and Coventry 
Graduates) (at Queen’s Hotel, Birmingham), at 7 30 — II. R Ricardo 
High-speed Diesel Engines 

Society of Pubiio Analysts and other Analytical Chemists (at 
Chemical Society) at 8 — Dr R S Morrell and S Marks The Deter- 
mination of Organic Peroxides — J W Croxford Diflerential Halogen 
Absorption of Oils and Fats —Dr. W R Schoeller and C Jahn A 
New Method for the Separation of Small Quantities of Tantalum and 
Niobium from Titanium — H R Ambler The Analysis of Small 
Samples of Gas 

Royal Society of Arts, at 8 - P M Horder Architectural Models 
Entomological Society of Ijondon, at 8 

Royal Society of Medicine (Surgery Section), at S 30 —Annual General 
Meeting 

Royal Society of Medicine (Surgery and Medicine Sections), at 8 30 — 
A J Walton (Surgery), Dr H Thursfield (Medicine), and others Dis- 
cussion on The Indications for and the Results of Splenectomy 

THUESDAY, May 2 

Iron and Steel Institute (Annual Meeting) (at Institution of Civil 
Engineers), at 10 a m —Presentation of Bessemer Gold Medal to The 
Hon Sir Charles Parsons —Prof H Louis Presidential Address — 
Papers for discussion —First Report on Blast Furnace Plant and 
Practice, by a Committee of the Institute — B H Lewis Twenty- 
Months’ Results of Diy Blast Operation — W B Simons The A I B 
Sint-^r Plant at Messrs Guest, Keen and Netblefolds, Ltd , Cardiff 
Works -At 2 30 — R H Greaves, H H Abram, and S H Rees The 
Erosion of Guns — H Sutton The Influence of Ihckling Operations on 
the Properties of Steel — G A Hankins and Miss G W Ford The 
Mechanical and Metallurgical Properties of Spring Steels as Revealed 
by Laboratory Tests 

Royal Society, at 4 —Election of Fellows —At 4 30 —Dr J S Haldane 
W Hancock, and A G R Wlutehouse The Loss of Water and Salts 
through the Skm, and the corresponding Physiological Adjustments 
—Dr F H A Marshall and J Hammond aiJstrus and Pseudo- 
Pregnancy in the Ferret -R G Canti and F G Spear The EfiTect of 
Gamma Irradiation on Cell Division in Tissue Culture in vitio — R B 
Bourdillon, C Fischmann, R G C Jenkins, and T A Webster The 
Absorption Spectrum of Vitamin D ~Pa<pers to le read in title only — 
G B. Bnggs Experimental Researches on Vegetable Assimilation and 
Respiration XX.— R J Xjythgoe and K Tansley The Relation of 
the Critical Frequency ot Blicker to the Adaptation of the Bye — 
R Hill Reduced Ha^matm and Htemoehromogen 
Linnean Society of London, at 5 — H H Haines Some Aspects of the 
New Forest, with Special Reference to the Changes Wrought by Direct 
or Indipet Human Agency — F S Russell * A General Account of the 
Great Barrier Beef Expedition tod its Aims — G Tandy A Preliminary 
Account of the Vegetation of Low Isles (The Great Barrier Reef 
Revision of the British Euphrasias 
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Instxiute of PAraoLOCY and Research (St Maij’s Hospital, W 2), at 3 
—Prof G A Arien Kappers The Phylogenetic Development of the 
Protopathic and Epicntie Centres in the Central Nervous System 

Royal College of Physicians of London, at 5 — Dr F M R Walshe 
The Physiological Analysis of some Clinically Observed Disorders of 
Movement (Oliver-Sharpey Lectures) (II ) 

Chdmical SociFTY, at S — Pi of I M Heilbron, W M Owens, and I A 
Simpson The Unsaponihable Matter from the Oils of Elasmobranch 
Fish Part V The Constitution of Squalene as deduced from its 
Degradation Products —Prof I M Heilbron and A Thompson The 
Unsaponihable Matter from the Oils of Elasmobranch Fish Part VI 
The Constitution of Squalene as deduced from a Study of the Deca- 
hydrosqualenes — Prof I M Heilbron and W A Sexton Studies in 
the Sterol Group Part III The Acetylation and Catalytic Hydrogena- 
tion of Ergosterol — Prof I M Heilbron, W A Sexton, and F S 
Spring Studies m the Sterol Group Part IV The Existence of 
Isomeric naturally occurring Ergosterols —Prof I M Heilbron and 
F Irving Styrypyiylium Salts Part XI The Determination of the 
Reactive Group m Ketones of the Type CH j CO CH 2 R by means of the 
Benzo-/3-naphthaspiropyrAn Colour Change — G A R Kon and R P 
Lmstead Catalytic Influences in Three Carbon Tautomerism Part I 
Sodium Alk^loxides 

Royal Society of Medicine (Tropical Diseases Section), at 8 15 —Annual 
General Meeting 

FRIDAY, May 3 

Iron and Steel Institute (Annual Meeting) (at Institution of Civ'il 
Engineers), at 10 A m —Announcement of the award of the Andrew 
Carnegie Research Scholar ships loi 1929-30 — Presentation of the 
Carnegie Gold Medal to Dr A Bramley — The Hon Sir Charles Parsons 
and H M Duncan A New Method for the Production of Sound Steel 
—Third Report on Heterogeneity ot Steel Ingots, by a Committee ot 
the Institute — J M Robertson The Microstructure of Rapidly 
Cooled Steel — D Lewis The Transtormation of Austenite into 
Martensite in a 0 8 per cent Carbon Steel — A L Norbury Constitu- 
tional Diagrams for Cast Irons and Quenched Steels —At 2 30 — G R 
Bolsover Brittleness in Mild Steel — L B Pfeil The Oxidation of 
Iron and Steel at High Temperatures — B G Herbert and P Whitaker 
The Differential Method for Measuring the Thickness of Hard Cases 
without Sectioning them — T E Rooney and G Barr A Method foi 
the Estimation of Hydrogen in Steel 

Royal Society of Medicine (Otology Section) (Annual Geneial Meeting), 
at 10 30 A M — -T Neville Treatment of Chronic Deafness by Diathermy 
and Ionisation 

Royal Astronomical Society (Geophysical Discussion), at 4 30 —Cloud 
Formation C J P Cave, Sir Gilbert Walker Chairman, Sir Frank 
Dyson 

Royal Society of Medicine (Laryngology Section) (Annual General 
Meeting), at 5 — F J Cleminson Treatment of Carcinoma of the 
CKsophagus by Radium 

Philological Society (at University College), at 5 30 —Anniversary 
Meeting 

Institution of Electrical Engineers (Meter and Instrument Section), 
at 7 — G D Malcolm Chairman’s Address 

Institution of Mechanical Engineers (Informal Meeting), at -7 — 
H Berry London’s Water 

Geologists’ Association (at University College), at 7 SO —Dr S W 
Wooldridge and A J Bull The Arun Gap and Lower Greensand 
around Pulborongh 

Institution of Automobile Engineers (jointly with Institution of 
Production Engineers) (at Royal Society of Arts), at 7 45 — H F L 
Orcutt The Production and Application of Ground Gears (Lecture) 

Royal Society of Medicine (Amesthetics Section) (Annual General 
Meeting), at 8 30 —Dr H Sington Pre-raedication by Paraldehyde in 
Children 

Royal Institution of Great Britain, at 9 —Sir Daniel Hall The 
Garden Tulip 


PUBLIC LECTURES. 

FRIDAY, April 26 

World Association fob Adult Educatiois (16 Russell Square, W 0 1), 
at S 30 —Miss R M. Fleming Soil and Civilisation in Russia 

MONDAY, April 29 

Bedford College for Women, at 5 15 — Dr V Stefansson Abolishing 
the Arctic 

Univlesity College, at 5 15 —Prof E Mellanby Drug-like Actions 
of some Food Constituents (Succeeding Lectures on April 30 and 
May 1 )— At 5 30 —Prof H F Baker Geometry a Brief Review 
(Succeeding Lectures on May 7 and 13 ) 

WEDNESDAY, May 1 

Bedford Collec^e for Women, at 5 15 —Dr V Stefansson The North- 
ward Course of Empire 

THURSDAY, May 2 

St Thomas’s Hospital, at 5 — Prof S J Cowell Dietetics (Succeeding 
Lectures on May 9, 16, 23, 80, and June 6 ) 

University College, at 5 — R J Lythgoe Special Sense Physiology 
(Succeeding Lectuies on May 9, lb, 23, 80, and June 6 ) 

FRIDAY, May 3 

University College, at 4 —Prof A J Hall Some of the Sequels of 
Epidemic Encephalitis (Lethargica) — At 5 30 (Succeeding Lecture 
on May 10 ) — Prof R Robinson Public Inaugural Lecture 

Imperial College of Science and Technology, at 5 30 —Prof F 0 
Bower The Origin of a Land Flora reviewed 21 Years after Publication 
(Huxley Memorial Lecture) 
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The New University of London. 

T he title of this article is not intended to 
imply any disrespect for the ' old ’ University 
of London in any of its previous incarnations In 
accordance with the new statutes under the 
University of London Act of 1926, sealed by the 
Privy Council on Mar. 21, the University is going 
through a process to which the now familiar word 
‘ rejuvenescence ’ would perhaps be more appropri- 
ate than ‘ re -birth ’ , for the University, established 
in 1836, IS not old as such institutions go, and 
shows few of the stigmata of senility But all 
institutions of the kind live a rhythmical life, and 
require periodic adjustment to changing conditions 
This is the third time that the University of London 
has received special attention from the Govern- 
ment of the day, and we may question whether 
the proverbial attribute of the ' third time ’ will he 
confirmed in this case 

The original charter incorporated persons of 
eminence in arts and science for the purpose of 
awarding degrees to students of University College 
and King’s College and other colleges which might 
become affiliated In 1858, a new charter created 
Convocation and granted to the graduates important 
privileges in relation to the government of the 
University. At the same time, the system of 
affihatmg colleges was virtually abandoned, being 
replaced by the policy of the ' open door ’ In 1900, 
after a spate of argument, new statutes, based on 
the Act of 1898, erected the loosely jointed frame- 
work of a teaching University , and now, after 
another spate of argument, the attempt has been 
made to quicken the life of the Umversity, without 
altering its essential character 

What IS the essential character of the University 
of London ^ Like its medieval prototypes, it is 
a self-governing guild of teachers, graduates, and 
students Let us not forget that the medieval 
university was a research as well as a teaching 
mstitution The fellowship system originated in 
a desire to promote study, and not to promote 
teaching , indeed, the founder of Queen’s College, 
Oxford, expressly declared that he intended his 
benefaction to relieve his fellows from the neces- 
sity of teaching At Oxford and Cambridge the 
collegiate system was a later development, an 
afterthought, due to domestic rather than to 
educational considerations, and those universities 
have outgrown the misconception of a university 
as a federation of colleges, a misconception which 
impeded their progress for some centuries. The 
present is surely an inopportune moment to force 
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f onward, atj some influential members of that Uni- 
versity are doing, an alien conception of the Uni- 
versity as a ‘‘ federation of autonomous institu- 
tions ” It IS true that, under the new statutes, the 
link between the University and its colleges has 
been strengthened , but the University exists apart 
from its colleges, and must be free to live its own 
life, to do its peculiar work for the extension of 
higher education and research, whether directly or 
through existing agencies or through new agencies 
This obligation is emphasised rather than weakened 
by the new arrangements to be made by the 
Government and by the London County Council 
for the allocation by the University of public 
grants for university education within the London 
area If the University is to be merely a clearing- 
house for autonomous colleges, it can never hope 
to gam the public esteem to which the univer- 
sity of the metropolis of the Empire should be 
entitled 

Readers of Nature are specially interested in the 
promotion of scientific research, and an application 
of our thesis is ready to hand One of the current 
controversies in the Umversity relates to the pro- 
motion of scientific research Should it be concen- 
trated in the colleges in close touch with under- 
graduate teaching or stimulated and developed by 
the creation of a series of research institutes, as at 
Cambridge ^ The best way to deal y ith a dilemma 
IS often to adopt both alternatives For our part, 
while recogmsing that every encouragement must 
be given to the prosecution of scientific research 
in the colleges, we are not satisfied that the Um- 
versity will make its due contribution to scien- 
tific discovery if it restricts its research work in 
this way 

That we are not discussing the question in vacuo 
IS indicated by a report of the Site and Buildings 
Committee received by the Senate of the University 
on Jan. 23 on the utilisation of the Bloomsbury 
site of about eleven acres It is proposed to allocate 
a large part of the area to residential purposes , 
but the Committee “ do not at present propose that 
the University should build laboratories ” There 
IS no evidence that the professors wish to hve 
next-door to one another on one of the most valu- 
able sites in the world It is not a London char- 
acteristic. But if the reference in the sentence 
quoted from the Committee’s report is to labora- 
tories for scientific research, we would urge the new 
Senate to announce at the earliest moment an 
intention on the part of the University to build on 
the Bloomsbury site a great Temple of Science, to 
use Lord Rosebery’s phrase, dedicated to the silent 
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pursuit of scientific truth, a noble counterpart of 
St Paul’s Cathedral. As Mr H G Wells has well 
said, the Umversity of London has to supply 
facilities for research upon an altogether unpre- 
cedented scale , it has to maintain itself as the 
intellectual centre of the entire Empire ” 

The question of the promotion of scientific 
research will be one of the most important facing 
the new Senate, now in process of election, and of 
the subordinate Faculty of Science and Boards of 
Students Electors, whether teachers or graduates 
of the University — each category is to contribute 
seventeen members to the Senate, making together 
two-thirds of the membership — should recogmse 
their serious responsibility in this matter Men 
and women are required capable of rising above 
the jealousies and intrigues which have hindered 
the progress of the University in the past, capable 
of taking a synoptic view of the needs and prob- 
lems of university education m London, of press- 
ing steadily forward to a clearly defined concep- 
tion of the university which Ijondon ought to 
possess 

There are many questions relating to the organisa- 
tion of the new University of London which might 
be usefully discussed, such as the question of the 
Umversity area, the work of the Umversity in 
extending higher education — it is difficult to under- 
stand why the vast area of London ' across the 
bridges ’ is almost terra incognita as regards uni- 
versity education — the popularisation of knowledge, 
the cultivation of art, music, and the drama, the 
founding of a great school of law, the creation of 
a great international centre for the exchange of 
thought and practice, the provision of a great meet- 
ing-place for conferences of all kinds bearing on 
education, science, economics, government, national 
and Imperial development We prefer, however, to 
stress the importance of the elections to the Senate 
as the dominating issue at the moment 

For the first time m its history the Umversity 
of London, thanks to the Rockefeller Foundation 
and to the Government, has its own land on which 
it can build its buildings and discharge its purposes, 
not the least important of which is, to quote from 
the new statutes, “ to promote research and the 
advancement of science and learning ” May 
Henry VIII ’s wise w^ords, addressed to the Uni- 
versity of Oxford, prove true m the case of the 
Umversity of London ‘‘ I tell you, sirs, that I 
judge no land in England better bestow’^ed than 
that which is given to our Universities, for by 
their maintenance our Realm shall be well governed 
wLen we are dead and rotten ” 
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Travellers’ Tales. 

(1) The Booh of the Marvels of India By Buzurg 
Ibn Shahnyar From the Arabic bv L Marcel 
Devic Translated into English by Peter 
Quennell (The Golden Dragon Library.) Pp. 
Yi + 164 (London George Rontledge and Sons, 
Ltd , 1928 ) 65 net 

(2) The Broadway Travellers’ Series Hans Staden 

the True History of his Captivity, 1557 Trans- 
lated and edited by Malcolm Letts, wnth an 
Introduction and Notes Pp xx + 191 10s 6d 

net Thomas Gage, the English-American a 
New Survey of the West Indies, 1648. Edited 
with an Introduction by Dr A P. Newton 
Pp xxxii + 407 + 12 plates 1 5s net Travels 
%n Persia, 1627-1629 By Thomas Herbert 
Abridged and edited by Sir WiUiam Poster, 
with an Introduction and Notes Pp, xl -!- 352 + 
13 plates 15s. net (London George Rout- 
ledge and Sons, Ltd , 1928 ) 

(3) Adventures of an African Slaver * being a True 
Account of the Life of Captain Theodore Canot, 
Trader in Gold, Ivory, and Slaves on the Coast 
of Guinea , his Own Story as told in the Year 
1854 to Brantz Mayer, and now edited with an 
Introduction by Malcolm Cowley Pp xxii + 
376 + 9 plates (London George Rontledge 
and Sons, Ltd , 1928 ) 15s net 

W HY IS it that mne out of ten modern books 
of travel are intensely dull and yet early 
travels never seem to fail in their appeal to the 
imagination or their hold on the attention of the 
reader ? This is equally true whether they break 
what, in their author’s time, was new ground, or 
follow a beaten track In all these books under 
notice there is scarcely a dull page 

(1) '‘The Book of the Marvels of India” calls 
for no extended comment, though it is mfimtely 
entertaining It is a collection of stories current 
among Arab seafarers in medieval times, full of 
marvels described with a wealth of detail and here 
and there a sly touch of humour It was obviously 
on some common stock that the authors of Smdbad 
m the ” Arabian Nights,” of Sir John Mandeville, 
the author of this collection, and other writers of 
similar tastes, drew for their accounts of the won- 
ders of the East The roc the old man of the sea, 
the island of women, and other familiar marvels, 
will be found here, but in such a form as not en- 
tirely to preclude a remote foundation in reahty 
(2) This, with the two volumes mentioned next 
m order, is issued in the excellent senes of Broad- 
way Travellers, for which we are indebted to the 
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scholarship of Sir E. Denison Ross In this series 
the travels selected for publication have been 
chosen with much discrimination, while in illus- 
tration, type, and form, the senes as a whole is 
very pleasing 

Hans Staden’s account of his captivity among 
the Indians of Brazil is a remarkable document. 
A Dutchman of the middle sixteenth century who 
served the Portuguese as a gunner, he visited 
Brazil twice, being captured on the second occasion. 
The Indians, whom he usually but not invariably 
caUs Tupinambu, made a practice of eating their 
prisoners if they were Portuguese Staden barely 
escaped that fate He gives a unique account of 
the details of their method of procedure 

Thomas Gage, the author of the “ English- 
American,” was a man of very different type. 
Educated as a Jesuit m France and Spain, he 
became a Dominican and w^ent to America, where 
he stayed for tw^elve years as a missionary His 
book, written on his return to England, was the 
first authentic account of Spanish America and 
the West Indies to be vTitten in Enghsh It had 
a great vogue in the seventeenth century, dropped 
into oblivion, and had not since been reprinted. 
This was no doubt due to the fact that, the author 
having changed his religion, his theological polemic 
as well as his narrative were used by the Common- 
wealth as propaganda against Spain and caused 
the very real merits of part of his work to be for- 
gotten The editor has judiciously excised those 
parts of his book which make no appeal to the 
modern reader 

Gage w^as scarcely an admirable character — he 
acted as informer against his former co -religionists — 
and it is characteristic of the man that he expects 
much of what he has to say not to be believed. 

Herbert, author of “ Travels in Persia,” accom- 
panied Sir Dodmore Cotton on the embassy to 
Shah Abbas in 1627, and was thus the precursor 
of Tavermer, de Chardm, and other great travellers 
of the seventeenth century. He returned to 
England in 1629, and published his book in 1633. 
He afterwards issued several enlarged editions. 
The book is of considerable historical importance, 
as it IS the only detailed account of the first English 
embassy to Persia Herbert had a good oppor- 
tunity of seeing somethmg of the country, as not 
only was the embassy compelled to make a stay 
of some length, but also, owing to the absence of 
the Shah from his capital on their arrival , they had 
to follow him so far as Kasvin Herbert was an 
acute, if not very profound, observer, and gives 
a very good account of the Persia of that day His 
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observations of the peoples seen at the ports at 
which they touched on the voyage around the 
Cape are also of considerable interest 

(3) “ Adventures of an African Slaver ” is 
noteworthy as a graphic account of conditions 
in the slave trade in the earliest part of the nine- 
teenth century when it had been prohibited, 
transcribed from the oral narrative of the pro- 
tagonist by an American j ournahst It is absorbing, 
if rather horrifying, as a story and valuable as a 
historical document. 


The Movements of Plants. 

The Motor Mechanism of Plants By Sir Jagadis 
Chunder Bose. Pp xxv+429. (London, New 
York and Toronto Longmans, Green and Co , 
Ltd , 1928 ) 215 net 

I T IS safe to assume that there are certain funda- 
mental resemblances in the behaviour of all 
living cells in virtue of their possessing the same 
ground plan of protoplasmic structure, and among 
all aerobic cells in virtue of a similar oxidative 
mechanism, as the recent work of Keilin suggests 
Among all animal contractile cells, again, there are 
general resemblances When, therefore, we con- 
sider the observations of Sir Jagadis Bose on plant 
movements from the point of view of general physio- 
logy, we have to decide whether the resemblances 
he finds are merely common properties of livmg 
protoplasm as such, or of excitable protoplasm, or 
contractile protoplasm , and whether there are 
specific differences between the processes of animal 
and plant 

In the present work, as in all the work of Sir 
Jagadis Bose, the apparatus and methods used 
combine delicacy and simplicity in a delightful way 
For example, nothing could be neater than the 
various types of tapping recorder described on 
pp. 16-28, for writing without friction on a smoked 
surface and in the same process making a time 
record. Another ingenious device is the ' quadrant ’ 
method for recording the change m electrical re- 
sistance of a leaf on exposure to light (p 194) A 
circular leaf is connected up to a battery and gal- 
vanometer by four leads so that the leaf is divided 
into quadrants, each of which forms one arm of a 
Wheatstone’s bridge By adjusting the position of 
one contact the bridge resistances are balanced 
Two opposite quadrants can be exposed to light 
while the others are kept in the dark by a screen 
cut to the correct shape. If the illuminated quad- 
rants vary in resistance, the galvanometer defiection 
will be proportional to the product of the changes , 
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so that a method of high sensitivity is obtained 
with a minimum of apparatus 

The use of this device illustrates the chief defect 
in this work , the lack of experimental controls 
The galvanometer deflections are taken at their face 
value as measuring change of resistance without any 
inquiry as to whether the ' action current ’ of the 
excited tissue may not be a complicating factor So 
far as the description goes, this method, and another 
one mentioned, may be simply rather roundabout 
ways of recording the action current The great 
similarity of the curves in ' resistance ’ and of 
electrical change lends colour to this suspicion 
Some other points m the book where similar 
criticism IS called for may as well be dealt with at 
once Be it understood that criticism is directed 
solely against the case as presented in the volume 
under notice , Sir Jagadis must not blame the 
reader for ignoring other evidence which is not 
quoted The first case is the use made of the very 
ingemous magnetic method for magmfying the 
movement of a lever By this method a movement 
can be magnified ten million times (p 346) At this 
magnification temperature control to 0 01° C would 
seem to be called for , but no indication is given 
that a thermostat was used at all Using this in- 
strument, an oscillatory response was obtained in 
stems in which there was an active flow of sap The 
oscillations might have been due to the natural 
period of the instrument They were probably not, 
but no evidence is given on the matter Again, if 
the oscillations are genuine their period should 
correspond with that of the electrical changes 
described previously, and changes in amplitude 
should be in the same direction in both cases , but 
no information of this sort is given, so that the 
results must be accepted with reserve. 

In Chapter ix. experiments are described on ex- 
citation with constant current Owing to the slow 
conduction of excitation, it is easy to see from which 
electrode the excitation process starts in any plant 
that makes an obvious movement With currents 
near the threshold potential, excitation occurs at 
the cathode at the make of the current only , with 
rather stronger currents up to about twice the 
threshold value, excitation occurs also at the anode 
at the break This is strictly according to the be- 
haviour of animal tissues. With stronger currents, 
however, there is excitation also at the anode at the 
make , with stronger still at the cathode at the 
break If these results were taken at their face 
value, as the author intends them to be, they would 
imply the existence of a new type of excitation pro- 
cess , but the data do not warrant such an extreme 
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conclusion When a current is passed through a 
tissue with cells arranged in series as well as in 
parallel, each cell in the region of the flow has a 
cathodal and anodal region With weak currents a 
few cells only near each external electrode will be 
subjected to a potential approaching the threshold 
value, and the probability is that cells near the 
external cathode will experience the highest 
potential at their cathodal end and those near the 
anode at their anodal end, and will be excited ac- 
cordingly. With potentials above that required to 
excite at the external anode at the break, some of 
the cells near the external anode may have local 
cathodes at which excitation occurs, and corre- 
spondingly near the external cathode There is no 
reason to doubt the observations, but good reason to 
doubt the naive conclusions drawn from them. 

In several of the experiments described in 
Chapters xiii. and xiv , which deal with the electric 
response on stimulation, positive galvanometer de- 
flections were found as well as negative These 
positive deflections are interpreted as genuine 
action currents in the opposite direction to the 
usual action current In every case, apparently, 
both electrodes were placed on functional tissue, 
but as one was in contact with a more obviously 
active region, it is assumed that all galvanometer 
deflections were due to changes in that region, and 
that no changes occurred elsewhere that could affect 
the other electrode This seems a rash assump- 
tion, and it is a pity it was apparently not tested, as 
it easily could have been by placing the second 
electrode on killed tissue It is true that several 
observers have claimed to find positive electrical 
changes in the heart when it is inhibited by stimu- 
lation of the vagus nerve, but the interpretation of 
the results is not clear and the case is a special one. 

Turning now to the more grateful task of sum- 
marising the chief positive results • there is clearly 
a fundamental similarity between the processes of 
excitation and conduction in plant and animal, but 
certain interesting differences The actual con- 
tractile process in the plant seems to be different 
Two main types of movement have been mvesti- 
gated The first is leaf movements, such as those 
of Mimosa pudica, which are compared with the 
response of skeletal muscle, and the rhythmical 
movements of Desmodium gyrans, which suggest 
those of heart muscle. The other type is the process 
of sap propulsion in the stem. As the same tissue is 
concerned m leaf movement and sap propulsion, it 
would seem natural to look for a connexion between 
the two processes ; this possibility the author does 
not, however, discuss 
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The leaf movements of Mimosa can be studied 
either in the intact plant or in isolated preparations 
The tissue is very sensitive to electrical stimulation 
by single induction shocks Torsion of the stem and 
other mechamcal stimuli are effective, as can be 
shown by the electrical response Light can act as 
a stimulus to Mimosa, and the plant is more excit- 
able when illuminated, so much so that a cloud 
passmg across the sun will cause a diminished re- 
sponse to electrical stimulation Subliminal stimuli 
become effective on repetition The contraction 
occupies about one second after a latent period of 
one-tenth of a second Relaxation takes several 
mmutes The tissue is refractory after stimulation. 
It is readily fatigued and shows a ‘ staircase ’ effect 
with a few successive stimuli. 

The character of the phenomena, particularly the 
slow response, together with sensitivity to electric 
currents of short duration, does not suggest the 
behaviour of an isolated muscle or muscle-nerve 
preparation, but somethmg more like a reflex, 
where the sensitivity and speed of reaction of the 
receptor mechanism need not resemble that of the 
effector mechanism. Comparison with reflex pro- 
cesses in vertebrates cannot be ruled out, but a 
closer analogy is probably to be found in such a 
reflex, if it can be so called, as the retraction of the 
syphons of the clam {Mya arenana) on exposure to 
hght or other stimuh (cf Hecht, Jour. Gen Physiol., 
vols 1 and 2) 

The movement in question consists of contrac- 
tion of certain cortical cells of the leaf joint. There 
is a large body of active cells on the lower side the 
contraction of which generally masks the feebler 
action of the cells on the upper side ; consequently, 
the normal movement on stimulation is a fall of the 
leaf, but under suitable conditions an active erec- 
tion can be demonstrated The contraction, unlike 
the ammal contractile process, consists of a dimmu- 
tion of volume, whereby sap is squeezed out of the 
cells. This accounts for the slowness of the relaxa- 
tion, which IS governed by the uptake of sap. With 
excessive turgor the movement is diminished or even 
abohshed, though the electric response remains 
(p. 168) In the dark the leaf preparation or plant 
becomes excessively turgid — ' sub tonic,’ the author 
calls the condition. In this state the first stimulus 
apphed elicits only a small erectile response ; with 
successive stimuli the opposite and normal response 
gradually reasserts itself. The phenomena appear 
to be sufficiently accounted for if we consider that 
turgor merely masks the response of the cells, makes 
them contract isometrically, and affects the cells 
of the lower side more than those of the upper, 

si 
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as IS indicated by a greater erection than usual 
With repeated stimulation the turgor is gradually 
worked off 

Sir Jagadis, however, considers (pp 48-56 and 
233-237) that the energy of the stimulus has not 
merely a trigger action but may also contribute to 
the available potential energy of the tissue , that 
the ‘ subtonic ’ condition is one of lowered potential 
energy , and that an erectile response involves an 
increase of potential energy (what if the plant be 
turned upside down^). Let it suffice to say that the 
theory, if the reviewer has not misunderstood it, 
would imply that the mechamsm of plant move- 
ment is utterly unlike anything found in the ammal 
kingdom. 

Experiments are described showing that the effect 
of many drugs on muscle and on plant response are 
similar, but the work is of less importance than it 
might have been had the drugs been more 3udici- 
ously selected It is not specially interesting to be 
told that general protoplasmic poisons such as 
ether or sulphuretted hydrogen depress activity, 
because one could have predicted as much With 
such nonspecific agents, quantitative comparison 
of the susceptibility of different cells would be of 
interest, but not a merely qualitative comparison 
Of much greater interest are the few experiments 
quoted on the action of specific drugs, such as those 
showing a similar action of muscarine, pilocarpme, 
and atropme on frog’s heart and the movements of 
Desmodium (p 269) 

As the contractile process is essentially a reduc- 
tion in volume of the active cells, the diameter of a 
leaf stalk or a stem will be slightly diminished on 
stimulation. This change has been measured by 
means of a high magnification lever system (Chap- 
ters XI and xii ) In the leaf stalk of Mimosa all the 
cortical cells appear to be active, consequently the 
contraction of a single cell can be calculated With 
maximal stimulation the change in diameter of the 
cell IS 13 per cent, which implies a volume change of 
about 35 per cent if contraction is uniform in ail 
directions. The method of measuring the change in 
diameter on stimulation enables the activity of 
many plants which make no obvious movements 
to be investigated A contractile process can be 
demonstrated in many common plants, such as the 
bean and Impatiens The recorded movements are 
small and slow, and the latent period is long, but 
the difference between ' active ’ and ‘ inactive ’ 
plants IS clearly a matter of degree The inactive 
plant contains fewer or less developed contractile 
cells, but some active cells have been shown to be 
present in many herbaceous plants and shrubs. 
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This IS not surprising if we accept the author’s 
further contention that sap propulsion is due to a 
contractile mechanism in the cortex. If the excita- 
tion process spreads along a stem, the effect of suc- 
cessive contraction of cortical cells is bound to be a 
forward movement of sap , if a considerable number 
of cells in one region can be excited simultaneously 
and they are predominantly on one side of the 
structure, the effect will be a movement of the 
structure as a whole 

Sir Jagadis Bose argues convincingly against the 
view that the ascent of sap is due solely to the action 
of the roots and leaves, while the rest of the plant is 
passive and is only a system of tubes. By several 
different experimental methods he shows that there 
IS a flow of sap in isolated stems and an active pro- 
cess in the cortex (Chapters xxii -xxix ) It is 
possible to object to his use of the term ‘ peri- 
stalsis ’ for the sap-pumping process, as the analogy 
has not been demonstrated except in a vague way, 
but the objection is of no great moment. Propul- 
sion of sap IS found to be a normal response to 
stimulation The direction of flow is always from 
an excited region to an unexcited region, but the 
pressure produced by propagation of the excited 
state in the normal direction is about four times as 
great as that produced m the opposite direction. 
The active tissue is identified as cortical by ex- 
ploring -with a needle electrode until the place of 
maximum electric response is found 

Something ought to be said of the performance 
of Desmodium gyrans, the telegraph plant (Chapter 
XIX ) Under normal stimulation by light, the leaf- 
lets keep up a rhythmic movement with a period 
of twm minutes or so In the dark these ' spon- 
taneous ’ movements cease after a time, but the 
plant can be excited electrically or by a light With 
a weak stimulus it will give a single response, with 
stronger stimulation a series Apparently other 
plants will give several responses with moderately 
strong stimuli, but Desmodium is more excitable, 
less readily fatigued, and shows this phenomenon 
of ‘ after discharge ’ in a far more striking manner. 
It IS remarkable to find still another character of 
the motor response of plants suggestive of reflex 
movement in animals 

For the investigation of processes of excitation 
and conduction, and of some peculiar types of con- 
tractile process, the vegetable kmgdom evidently 
offers very great scope All those interested m 
these aspects of general physiology will be grate- 
ful to Sir Jagadis Bose for his pioneer work, and 
for the extraordmarily ingenious methods he has 
devised A D Bitchie. 
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Kinetic Theory and Electric Conduction 
through Gases. 

Conduction of Electricity through Gases, By Sir 
J J Thomson and Prof. G. P Thomson Third 
edition Vol I . General Properties of Ions ; 
Ionization by Heat and Light Pp. vi + 49L 
(Cambridge At the University Press, 1928 ) 
25s net 

T he Geissler tubes and Crookes tubes that were 
in almost every physical laboratory at the end 
of the last century enabled any student to observe 
with ease the fascinating phenomena of electric dis- 
charges in gases at low pressures These and the 
newly familiar phenomena of radioactivity and 
X-rays made the theory of electric conduction 
through gases appear to be of bewildering complexity 
One of the most remarkable chapters m scientific 
history is that of the development of our knowledge 
of these phenomena. Perhaps the greatest single 
factor responsible for the rapidity of the progress 
was the publication in 1903 and 1906 of the first and 
second editions of Sir J J Thomson’s book The 
world-wide interest thus aroused by these dis- 
coveries, which had originated so largely in the 
Cavendish Laboratory, has had a profound effect 
on almost every branch of modern physics 

The great influence of the book was due, not so 
much to the importance of the discoveries which it 
described, as to the fact that it was in itself a new 
scientific contribution The results of previously 
published investigations were discussed m a most 
critical, but constructive, manner , frequently new 
points of view were developed and new or improved 
methods of experimental mvestigation were sug- 
gested. For example, on p. 222 of the second 
echtion, in proposing a method for determinmg e/m, 
differential equations were derived which w^ere ap- 
plicable to the potential distribution in a pure 
electron discharge m high vacuum When m 1912 
the experimental conditions for obtammg pure 
electron discharges limited by space charge were 
found, it was only necessary to perform one more 
integration of Thomson’s equation and introduce 
the boundary condition dvldx=0 at the cathode to 
derive an equation for the relation between current 
and voltage m devices having discharges of this 
character 

The spirit in which the book was written is best 
illustrated by the first and third paragraphs of the 
preface to the first edition 

‘‘ I have endeavoured m this work to develop the 
view that the conduction of electricity through 
gases IS due to the presence in the gas of small par- 

Xo 3105, Vol 123] 


tides charged with electricity, called ions, which 
under the influence of electric forces move from one 
part of the gas to another. My object has been to 
show how the various phenomena exhibited when 
electricity passes through gases can be co-ordinated 
by this conception rather than to attempt to give a 
complete account of the very numerous investiga- 
tions which have been made on the electrical pro- 
perties of gases. I have, therefore, confined myseK 
for the most part to those phenomena which fur- 
nish results sufficiently precise to serve as a test of 
the truth of this theory 

“With the discovery and study of Cathode rays, 
Rontgen rays, and Radio-activity, a new era has 
begun m physics, in which the electrical properties of 
gases have played and will play a most important 
part ; the bearing of these discoveries on the prob- 
lems of the Constitution of Matter and the Nature 
of Electricity is in most intimate connection with 
the view we take of the processes which go on when 
electricity passes through a gas.” 

The methods of analysis which were used m the 
book are essentially a development of the classical 
methods that Maxwell employed in his develop- 
ment of the kinetic theory 

In the twenty- two years that have elapsed since 
the publication of the second edition, our knowledge 
m this field has been increasing at an ever- accelerat- 
ing pace Furthermore, industrial applications of 
the utmost importance, especially in telephony and 
radio communication, have been built upon the 
foundations laid by Thomson New and even more 
important applications are almost withm sight 

The advent of the third edition of this book must 
thus arouse extreme interest It is not surprising 
that there are now to be two volumes The preface 
by Sir J J. Thomson says . “ The preparation of this 
Edition was commenced some fifteen years ago and 
some of it was in type when the War broke out . . . 
The publication of this Edition is due to my having 
had the co-operation of my son, Professor G P 
Thomson, who has done most of the work required 
for its preparation ” 

The spirit and plan of the new edition are essenti- 
ally the same as those of the earlier ones , even the 
numbermg of the paragraphs is the same. The 
preface says . 

“ We have adopted a decimal notation for num- 
bermg the paragraphs, those that were in the Second 
Edition are denoted by mtegers, and those dealing 
with subjects cognate to the original paragraph by 
this integer followed by a decimal Most, though 
not all, of the original paragraphs have been re- 
tamed, a few in shortened form Otherwise little 
alteration has been made m them beyond replacmg 
the values of the fundamental constants by the 
more accurate ones obtamed since the publication 
of the earlier editions.” 
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The nomenclature has been changed to accord 
with modern practice, using ' electron ’ in place of 
‘ corpuscle ’ or ' negative ion,’ and X-rays ’ in- 
stead of ' Rontgen rays 

The new volume, in 482 pages, covers the ground 
of the first ten chapters of the second edition, which 
there required 290 pages The material of about 
240 pages out of these 290 is used m the new edition 
with only minor changes. Thus about one-half of 
the new volume is wholly new material It has 
naturally been possible to cover adequately the 
work of the last twenty-two years only by restrict- 
mg the subject matter rather closely to the title 
“ Conduction of Electricity through Gases ” in- 
stead of deahng with the broader field of electric 
discharges in gases 

In Chapter i , dealmg with the conductivity of 
gases in a normal state, five pages are added cover- 
mg recent research on the penetrating radiation 
“ commg from the sky ” In speakmg of the un- 
certain origin of these radiations it is stated (p 12) 

“ It would be one of the romances of science if these 
obscure and prosaic minute leakages of electricity 
from well-msulated bodies should be the means by 
which the most fundamental problems in the evolu- 
tion of the cosmos had to be investigated ” 

The subject of the mobility of ions, which occu- 
pied 38 pages, or about half of Chapter u m the 
second edition, is now treated in a separate chapter 
of 108 pages. Eleven methods, including the recent 
ones of Tyndall and Grindley, and of Laporte, are 
discussed at length, and there follows an excellent 
treatment of the theory of mobihty and its depend- 
ence on pressure, temperature, impurities, and the 
sizes and masses of the ions. 

Ten pages are devoted in Chapter vi to an account 
of Thomson’s early work on positive ray analysis, 
followed by 14 pages on Aston’s further develop- 
ment of the mass spectrograph and a discussion of 
isotopes. In Chapters vii. and viii , ten pages are 
given to Millikan’s determination of e and five pages 
to C T. R. Wilson’s cloud tracks of ions 

Chapter ix., on lomsation by incandescent solids, 
has been increased from 40 to 61 pages, much less 
than might seem warranted by the great develop- 
ment m this field. After dealmg with the effect of 
space charge on pure electron currents in high 
vacuum, there follows on p 374 a discussion of the 
effects to be attributed to the imtial velocities of the 
electrons from the cathode This is treated as a 
problem of the diffusion of the electrons. It seems 
to the reviewer that the concept of diffusion of 
electrons in high vacuum (such as that for which 
the 3/2 power law applies) is not appropriate in this 
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case, and that the only proper treatment is one of 
the type that has been given by Epstein, Lane, Fry,, 
and the reviewer in various publications on this 
subject 

As the plan of the book is an application of the 
classical kinetic theory to the phenomena of gaseous 
conduction, it is natural that no attempt is made to 
treat the collisions of electrons with atoms or ions 
from the point of view of the quantum theory. 
Critical potentials are mentioned practically only 
on p, 472 m a comparison of Townsend’s data on 
lonismg potentials with those obtained by the 
Frank and Hertz method Quanta are mentioned 
only m connexion with photoelectric effects in- 
volving the Einstein equation On pp 57-59, a 
theory is derived for the energy which an electron 
loses in colliding with a molecule, based upon the 
classical assumption that an electron in the molecule 
has a defimte period of vibration, so that the im- 
pingmg electron transfers a variable amount of 
energy to the vibrating electron. 

The present value of the classical methods is^ 
however, in general amply demonstrated by this 
book, and by the numerous cases where the more 
rigorous methods of the new mechamcs have not 
yet been or cannot yet be applied to the solution of 
practical problems. The book is to be thoroughly 
recommended not only to those interested in the 
historical development and the present status of 
the subject matter, but also to those who still desire 
to have ' physical pictures ’ to aid them in under- 
standing phenomena Ieving Lakgmxjir 


Our Bookshelf. 

An Introduction to Organic Chemistry By Prof. 
Alexander Lowy and Dr. Benjamin Harrow. 
Second edition Pp. xiv + 407 (New York. 
John Wiley and Sons, Inc. ; London • Chapman 
and Hall, Ltd ) 15^. net. 

The second edition preserves the general character 
of the original. Although not sufficiently didactic 
for use as a vade-mecum for jumor students of 
orgamc chemistry, it should be of value as a supple- 
ment to lecture courses and experimental work. 
Some of the numerous tables and summaries are 
possibly overburdened with detail, while in other 
instances the treatment is unduly lacomc For 
example, the isomerism of maleic and fumaric acids 
IS indicated by means of two formulae with a foot- 
note . It IS suggested that the instructor show 
this type of isomerism with the Kekule [ 5 ^c] models.” 
An exposition of spatial isomerism, even with the 
aid of an instructor and Kekule models, leaves, 
something to be desired. 

Although the carbohydrate chapter has been 
revised and enlarged, there is no reference to the 
S-oxide formula for glucose , moreover, the repre- 
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sentation of lactose with a formal aldehyde group 
is somewhat misleading. The hook contains a 
number of useful indications of the connexion 
between orgamc chemistry and medicine, phar- 
macy, dentistry, agriculture, and the biological 
sciences. There is adequate mention of up-to-date 
methods of preparing various organic substances in 
•common use , but it is surprising to find, in a 
modern text-book, the terms ' diatomic,’ ' tri- 
atomic,’ and ‘ polyatomic ’ applied to alcohols 
The tjrpe and paper are of excellent quality , the 
portraits of eminent organic chemists, however, are 
not well reproduced J. R 

Laboratory Methods of Inorganic Chemistry. By 
Heinrich Biltz and Wilhelm Biltz Authorised 
translation by William T Hall and Arthur A 
Blanchard Second edition Pp. xv+261 (Hew 
York John Wiley and Sons, Inc ; London 
Chapman and Hall, Ltd , 1928.) 12^ M net. 

The first edition of Biltz was very favourably 
received, and the present edition is an improvement 
•on the previous one New preparations have been 
added and the older ones revised The short 
theoretical sections are also very good, especially 
that on the periodic system, in which atomic 
structure is included In most undergraduate 
•courses thd amount of practical inorganic chemistry, 
apart from qualitative analysis, is usually much 
too small in comparison with the practical orgamc 
chemistry, and there is sometimes a danger that 
the course will lack balance and become one-sided 
Any idea that inorganic preparations do not offer 
so much scope for mampulative skill as those in 
organic chemistry will quickly be dispelled by 
looking through the present volume, in which a 
number of more difficult preparations are included. 
These are in many cases suitable for students who 
have completed an ordinary course and wish to do 
more advanced work without actually embarking 
on research 

The book will also be found most useful by 
students beginning research in inorganic chemistry, 
and by teachers who wish to introduce inorganic 
preparations into the more advanced courses It 
may be recommended to all these as the only work 
of its standard in existence When the large 
amount of material presented is taken into con- 
sideration, the price is very reasonable indeed . 

Che cos' e V elettricitd^ Per Giovanni Giorgi. 
(Collezione Omnia, 8.) Pp. 136. (Roma : 
Paolo Cremonese, 1928.) 6*50 lire 
The latest developments of physical theories pomt 
not only to the possibility of a complete change in 
our conception of the nature of matter, but also in 
our views of causafity and natural law. They are 
no longer purely mathematical and experimental 
Speculations are being made in regions formerly 
regarded as metaphysical and outside the hmitations 
of human knowledge. No one can say where these 
speculations will lead us . Recent theories, however, 
are becommg more acceptable to the average 
physicist. Electrons and protons appearing as 
energy centres in so-called material waves remind 
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us of the vortex rings which were much studied 
fifty years ago 

G. Giorgi, in this interesting little book, gives us 
a clear resume of the opinions held as to the nature 
of the phenomena of electricity, begmning with 
Du Fay m 1733, and ending with de Broglie, 
Schrodmger, Dirac, and Heisenberg. Practically 
no knowledge of mathematics is assumed, so this 
book will be appreciated by the layman as well as 
by the scientific worker. No one can claim to have 
a general knowledge of science who is ignorant of 
these theories. If they are as important as many 
physicists believe them to be, then the sooner they 
come up before the general tribunal of mankind 
the better 

Leaf -Mining Insects By James G Needham, 
Stuart W Frost, and Beatrice H. Tothill Pp 
vim- 351 +5 plates (London Bailliere, Tm- 
dall and Cox, 1928 ) 21s net. 

The authors mention that the object of this book 
is to provide a non-technical introduction to leaf- 
mimng insects, an account of their biology and 
lists of miners, together with their host-plants 
Four orders of insects, namely, Coleoptera, Lepi- 
doptera, Hymenoptera, and Diptera, include species 
which have developed leaf-mimng habits in their 
larval stages This type of behaviour attains its 
greatest development in Lepidoptera, and about 
one-half of the volume is consequently devoted to 
these insects The various grades of mining habits 
are discussed, and the correlation between structure 
and function clearly stressed in different types of 
larvae Although the subject is a specialised one, 
the knowledge brought together by the authors 
shows that the study of leaf-miners offers many 
features of interest to the ecologist and to the 
student of adaptation At the same time, the field 
naturalist and economic entomologist will find the 
book of material help in the identification of the 
species found, more especially in North America. 
The subject matter is well arranged, the illustra- 
tions are for the most part adequate, and there is a 
useful bibliography provided at the end We can 
recommend the book as a useful introductory 
manual 

The Cellulose Lacquers . a Practical Handbook on 
their Manufacture. By Dr Stanley Smith. 
Pp IX -f 145 (London : Sir Isaac Pitman and 
Sons, Ltd , 1928 ) Is M. net. 

The cellulose lacquer industry is one of great 
importance, and the manufacture and apphcations 
of these materials are advancing at a rapid rate. 
The present manual is written from the practical 
pomt of view. The style is often rather discursive, 
and although the author remarks that he will avoid 
technical terms so far as possible, this is no reason 
why he should not spell correctly those which 
he uses ; ‘ phthallate ’ occurs several times. The 
account covers the whole subject, including raw 
materials, formulae, plant, pigments, methods of 
application, and the industrial apphcations. The 
book is well prmted and illustrated, and it will be 
found useful to those actually engaged m the industry. 
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Letters to the Editor. 

[The Editor does not hold Mmself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

A Proposed Modification of Einstein’s 
Field- Theory. 

In previous issues of Nature ^ mention has been 
made of Einstein’s recent field-theory, intended to 
combine in a compact geometrical model the mathe- 
matical representation both of gravitation and of 
electromagnetism. 

The original essay of Einstein is based upon a special 
covariant derivation and absolute parallelism (already 
introduced by Prof Weitzenbock and, independently, 
by Prof. Vitali), and leads to the construction of two 
sets of relations, one of which corresponds exactly to 
Maxwell’s theory, whilst the other reproduces the 
celebrated Einstein’s gravitational equations, though 
only to a first approximation. 

I have remarked that Einstein’s model may be 
more completely and satisfactorily attained without 
abandomng the usual lines of absolute calculus, and, 
above all, rigorously accounting for both Einstein’s 
and Maxwell’s equations. A full exposition of this 
method with correlated mathematical developments 
is now in print in the Berliner Sitzungsberichte (by the 
kind transmission of Prof. Einstein). I take the 
liberty of resuming here my improvement, Einstein’s 
procedure itself having been outlined some weeks ago 
in the article by Prof Eddington already quoted. 

The support of the model is still the space-time F4, 
that is, a Biemanman four-dimensional mamfold 
which embodies space and time ; but something is to 
be added to the topological attributes of this fourfold 
continuum, and to the expression of its metrics 

(1) ds^=gij.vdxi^dx^ 

in general co-ordinates x^, x^, x^. 

To obtain a convenient filling we first recall some 
fundamental notions of differential geometry. A 
direction function of the point (cc®, x^, x^, x^) may be 
defined by means of the corresponding parameters 
Xv(^=:0, 1, 2, 3), that is, four numbers which are pro- 
portional to the increments dx^ of the x^’ in the given 
direction, the factor of proportionality being fixed (if 
we exclude the directions of zero -interval along which 
gij.idx^dx>' = 0 ) by the quadratic condition 

( 2 ) 

The differential equations 
dx^ __ 

xo 

define a family of lines, called congruence, such that 
a line of the family passes through every pomt of the 
F4 in the direction 

Now we may provide our F4 with a fourfold 
diagram, world-lattice, by introducing not only one 
only, but also a set of four congruences which intersect 
each other at right angles. If their parameters are 
denoted by X,*' {i order-suffix, ranging from 0 to 3), 

^ Compare especially the brief but striking account by Prof Edding- 
ton. in Nature of Feb 23, pp 280-281, and the letter from Messrs 
Wiener and Vallarta in the issue of Mar 2, p 317 
® Since the ds® of general relativity is indefinite, the condition (2) 
may very well introduce imaginary A’s We allow them here for 
brevity , but in my paper it is shown how any appearance of imaginaries 
may be ^oided in the very appropnate manner systematically worked 
out by Prof Eisenhart m his “ Riemannian Geometry ” (Princeton 
University Press, 1926). 
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we must have, combining (2) with the condition of 
perpendicularity, 

(3) ifc = 0, 1, 2, 3), 

where 5*;, has the usual meaning [Oiiiy^k, and 1 if ^ = ?1 j). 

When the gti-u are given, equations (3) represent 
4*5/2 = 10 conditions to he satisfied by the 16 para- 
meters But, as the gp.v are exactly as many as the 
equations (3), we may also regard (3) as the definition 
of the that is, of the metrics of F4, the 16 quantities 
X/ being taken at will, with the only restriction that 
the determinant HX/]] does not vamsh. It is, more- 
over, very easy to solve explicitly the (linear) 
equations (3) with respect to the g^v Denoting by 
\lu the reciprocal element of in the determinant 
j|X/|l (that is, the algebraic complement, or minor, of 
X/, divided by the determinant itself), we have 


(30 g^y=^'L,\j^\ii, 

0 

Our task is to show that the 16 quantities (and, 
with them, all the features of world-lattice) may be 
determined by means of the field -equations From a 
mere formal point of view such a reqmrement is quite 
allowable. Indeed, the gravitational equations are in 
number ten (as many as the g^i,). On the other hand. 
Maxwell’s system involves (besides the gj^v) the six 
elements Fp,v of an anti -symmetrical tensor, which 
define simultaneously the electric and the magnetic 
force. The system is formed by eight equations, 
bounded, however, by two differential identities, so 
that only six are independent ; and effectively they 
are able, as is well known, to determine the Fy,v 
umquely from their imtial values. As 10 -h 6= 16, we 
have exactly as many equations as there are X,*' But 
in what sense and manner do these equations contain 
our X/ (and no other unknown quantity) ? 

The answer is obvious, or even forced, in regard to 
the gravitational equations, for they are essentially 
partial differential equations of the second order in 
the gfxv , hence, by (3'), we may regard them as well 
as 10 difierential equations for the X/, which contain, 
moreover, like the Maxwellian equations, the six com- 
ponents Njai-. In order to get relations involving only 
the geometrical quantities we must connect in 
some way the N’s with the X From an abstract 
point of view this may be done arbitrarily, with the 
only condition that the six new equations, thus 
arising from the Maxwellian ones, are independent 
one of another, and, together, of the ten former, which 
implies, among other things, that the Fij.v cannot be 
combinations of the g^v alone. 

I propose to put 

(P) 

0 dsi 

d ® 0 

where v denotes a constant, y- the operator 

dsi ^ 0 

and the 7,^^ are the Ricci"' s coefficients of rotation of 
the set of congruences to be determined. Their 
explicit expressions are well known , at any rate it 
may be remembered that they follow immediately 
from the equations 


(^) 


yiih Itlkt 


0 \ ds,, dsj: ) 


(5) 7,h + 7.zi = 0 (t,fc,Z = 0, 1,2, 3) 


I shall not enter into details concermng the features 
of the position (P) itself, or of its consequences as 
transformer of the Maxwellian equations m pure 
geometrical ones. I content myself with a hint to the 
limitmg case of empty space. 

It has been a starting-point in the original discovery 
of Einstein’s gravitational equations (and was after- 
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wards mathematically proved by Serim) that, if the 
energy-tensor is zero thronghont all space, and singu- 
larities are excluded, this is necessarily Euclidean. 
Now what will be the set of congruences in such an 
empty space, that is, a space where not only material 
masses, but also electromagnetic forces are absent ^ 
Our position (P), for = leads almost im- 
mediately to the conclusion that, empty space^ the 
won Id-lattice is Cartes'i an. Any intervention of material 
or electric phenomena carries, on the contrary, some 
distortion of world -lattice with it, 

T Levi-Civita 

University of Rome, 

Mar. 18 


The Primary Process in the Formation of the 
Latent Photographic Image ^ 

In two brief notes to Nature (120, 441 , 1927 
121, 865 , 1928), it was shown by one of us that the 
mechanism taking place during the formation of the 
latent photographic image in silver bromide emulsions 
must be closely connected with that causing the 
photo-conductivity effect (that is, the decrease of 
resistance on illumination) m silver bromide prepared 
free from gelatin and other substances piesent m 
commercial emulsions. 

The complete building up of the latent image is 
now generally considered as divisible into two stages : 
( 1 ) The absorption of light by silver bromide and the 
immediate resulting mechanism, and (2) complicated 
chemical reactions between the product of the light 
action and the other substances, such as gelatin, 
present in the emulsion. The first of these stages 
consists in the decomposition of silver bromide into 
silver and bromine and is known as the primary, 
process^ whilst the latter or secondary process is 
supposed to be concerned with the removal of the 
bromine (thus leaving metallic silver) due to its 
taking part in the chemical reactions which follow 
the primary process The problems arising in this 
secondary process appear only to be open to attack 
by chemical methods, but the first is susceptible to 
physical methods of attack 

In the light of modern knowledge, the function of 
the light in decomposing silver bromide is to transfer 
the valency electron back from the bromine to the 
silver ; during its passage it is momentarily a free 
electron. 

If, when light shines on silver bromide, there is no 
escape for the bromine set free (this condition holds 
when silver bromide is fused between quartz plates), 
then no permanent change in the substance can take 
place, and whatever exposure the salt may be given 
it will be m precisely the same state after the exposure 
as it was before. But even if there is no actual 
decomposition, the mechanism of transfer of valency 
electrons still takes place when the silver bromide is 
exposed, only m this ease there is an equilibrium 
existing between the rate of their liberation from the 
bromine ions and the rate at which they go back 
again. It is these liberated valency electrons which 
cause the photo -conductivity effect 

Thus the photo -conductivity effect in layers of 
silver bromide made under conditions such that the 
bromine cannot escape is simply an expression of 
the primary photographic process, isolated completely 
from all secondary chemical processes Since the 
primary process is the part chiefly concerned with 
the absorption of light, this explains completely why 
the spectral sensitivity of the photo -conductivity 
effect in silver bromide is so similar to that of the 

^ Communication No 72 from the British Photographic Research 
Association LaTboratones 
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finished silver biomide emulsion, as the previous 
communication showed 

If these photo -currents are simply due to the 
liberation of valency electrons, as in the photographic 
process, then, since we know that the latter can occur 
in an extremely short time, it is to be expected that 
these currents will start to flow almost instantaneously 
with the illumination of the silver bromide. 

If a melt of fused silver bromide containing elec- 
trodes connected m circuit with a source of E M F. 
and a current -measuring instrument be illuminated, 
very complicated effects will in general be observed ; 
indeed, sometimes a strong negative effect {i.e 
decrease of current on illumination) is the result. 
The causes of these complications cannot be discussed 
here, but one of the chief difficulties, now overcome, 
has been to isolate the almost instantaneous electron 
liberation from all complications, such, for example, 



Pig 1 — ^A Two exposures, one of 0 46 sec and the other of 0 45 sec 
B A succession of exposures from 0 02 sec on the left to 0 06 
sec on the right , the dark vertical lines are 0 1 sec apart and 
the fine lines 0 01 sec apart 

as those which occur at the electrodes. The latter 
may be eliminated by using silver electrodes and 
shielding them from the light 

A word of explanation is necessary m connexion 
with the accompanying photographs (Fig 1), the 
object of which is to show how nearly instantaneous 
IS the photo -current, due to liberated valency electrons, 
when isolated from all other effects, A source of 
light was arranged so that a beam passed through 
a thin layer of silver bromide fused in between quartz 
plates and then fell on one half of a slit, behind 
which was a moving kinematograph film. Electrodes 
in the solidified layer of bromide were connected 
to a valve amplifier which magnified the photo - 
current about one hundred thousand times, and was 
connected to an Einthoven string galvanometer. 
The image of the string was focused on the other 
half of the moving film, along which timing marks 
were produced at intervals of 0 01 second. Thus the 
moment of illumination of the silver bromide was 
registered by the photographic impression on one 
half of the film (the lower half in the figures), whilst 
the time of appearance of the photo -current as given 
by the galvanometer deflection could be read off 
from the other half. 

The film shows that the photo -current starts within 
about 0 001 second of the illumination and is com- 
pletely established within 0 03 second. Since this is 
approximately the lag of the galvanometer in the 
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valve circuit used, the probability is that the effect 
reaches its final value very much quicker than this, 
and there seems no reason to doubt that it starts 
instantaneously with the illumination as m the true 
photoelectric effect. 

Incidentally, the film is an illustration of a single 
beam of light producing only the primary pait of the 
photographic process in one layer of silver bromide 
and the whole photographic process (primary + 
secondary, giving latent image) m another layer, 
'h,e. in the emulsion on the film. 

We have further observed these photo -currents 
with an intensity of ultra-violet light which was so 
small that it only just produced a developable effect 
on a plate of H and I) speed 550 in 1/25 second, 
'h,e. the effect is observable in the region of normal 
photographic intensities. F. C. Toy. 

G. B. Harrison 
Physics Department, 

British Photographic Besearch Association, 

30 Russell Square, W C 1 

Electron Reflection from Cobalt, and Electron 
Waves. 

Measurements by a number of observers of the 
velocity distribution of the electrons leaving the 
surface of a metal under bombardment by a beam of 
electrons of known velocity, have shown that a part 
of the secondary electrons have the primary velocity, 
the rest having, in general, a lower velocity. No 
attempt appears to have been made to resolve the 
secondary emission into its two components when 
the secondary emission is studied as a function of the 
velocity of the primary electrons This is a pre- 
liminary account of the results of such an experiment 
Previous work (Davis, Proc. Nat. Acad. Am , 14, 
p. 460 ; 1928) has shown that the total secondary 
emission from cobalt, when plotted against the 
primary velocity, exhibits a number of sharp maxima 
and minima extending over an unusually large range 
of voltages This fact made it seem an ideal subject 
for the present type of investigation. 

The procedure was to measure the total secondary 
emission (including both groups of secondaries) and 
then to apply such a retarding potential that only 
those electrons having within a few volts of the 
energy of the primary electrons could reach the 
collector. The difference between the two values so 
obtained for each primary velocity should give the 
magnitude of the group having the lower range of 
velocities The results of the experiment are shown 
m Fig 1. Here the ratio of secondary to primary 
currents as ordinates is plotted against the observed 
accelerating potentials. Curve A shows the total 
secondary emission. Curve B represents the ‘re- 
flected^ electrons (those electrons leaving the target 
with velocities within two equivalent volts of the 
primary velocity), and curve C, the difference between 
corresponding ordinates of A and B, shows the 
behaviour of the low velocity group. It appears 
that, for cobalt at least, the important maxima of the 
total secondary emission curve may be attributed to 
the ‘ reflected ’ electrons. 

The critical dependence of the number of ‘re- 
flected ’ electrons upon the primary velocity provokes 
speculation as to the nature of the phenomenon. A 
number of unsuccessful attempts to connect the 
maxima in secondary emission curves with atomic 
characteristics having been made in the past, it seems 
possible that a more fruitful line of reasomng might 
be one analogous to that used so successfully by 
Davisson and Germer {Phys. Rev., 30 , 705 , 1928) in 
explaining the reflection of electrons at the face of 
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a single crystal of nickel. The observations being 
reported on were made with a poly crystalline cobalt 
target rather than a single crystal. Hence electrons 
imght be expected to suffer diffraction at its surface 
m a manner similar to the diffraction of X-rays in 
the so-called ‘ powder ’ method In this case the 
Bragg formula 

n\ — 2d cos 6 

should be satisfied, where n is the order of the diffrac- 
tion beam, X the de Broglie wave-length 



of the electrons, d the spacing of the diffracting 
planes, 26 the angle between incident and diffracted 
beam, and V the velocity of the incident electrons m 
equivalent volts 

The longest wave-length which can be diffracted 
by a set of planes with a spacing d will be X^ax = 2ld. 
From the geometry of the apparatus it follows that. 
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in order to reach the receiver, secondary electrons 
must leave the target at an angle with the normal 
not greater than 60°. Applying the Bragg formula 
within this angular range to the most important sets 
of planes known for cobalt in the hexagonal close - 
packed form, it is possible to compute ranges of 
electron velocities, or bands on the wave-length scale, 
which should be sent back into the receiving cylinder 
by constructive reflection. These bands are shown 
in the figure, their relative intensity having been taken 
as the known relative intensities of the corresponding 
X-ray reflections. 

It will be seen that by this simple and obviously 
only approximate procedure, a fair correspondence 
is obtained between three groups of bands and the 
most proimnent maxima of the secondary-electron 
curve. The degree of correspondence shown was 
obtained by shifting the observed curve to the right 
by a matter of 4 to 5 volts, which is just about the 
observed thermionic work function of cobalt. It 
should be pointed out that such a small shift is not 
in agreement with Davisson and Germer’s adjustment 
of their own observations, they having found that an 
assumed ^face potential of about 18 volts was the 
most satisfactory. 

Bethe has derived approximately the same large 
value from theoretical considerations. In spite of 
this difference, it seems worth while directing attention 
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to what can be done in the way of accounting for 
secondary electron maxima of cobalt on the basis of 
electron waves. Attempts to correlate, in a similar 
way, the maxima observed with other metals are 
now being made. Myrl N. Davis. 

Laboratory of Physics, 

University of Wisconsin, 

Madison, Wisconsin 

Temperatures of Positive Ions in a Uniformly 
Ionised Gas. 

A GAS through which a current is passing may be 
considered as a mixture of three gases — neutral mole- 
cules, electrons, and positive lon.^? In regions of 
relatively small field and space charge, each of these 
gases will show an approximate Maxwellian distribu- 
tion of energies among the particles, that is, will be 
in temperature equilibrium within itself, but each gas 
will have a different temperature Even at gas pres- 
sures so high as a millimetre of mercury, and m an 
almost field-free space, the temperature of the positive 
ions will be very much higher than the temperature 
of the neutral molecules with which they are continu- 
ally colliding The only available source of energy of 
random motion appears to be the electron gas, which 
IS at a still higher temperature. L H Thomas {Proo 
Royal Soc,, A, 121, 464 ; 1928) derives formulae for 
the interchange of energy between particles inter- 
acting according to the inverse square law and uses 
them to explain the rapidity with which a Maxwellian 
distribution of velocities is set up within an electron 
gas. They may also be used to calculate the tempera- 
ture of the positive ions from the temperature of elec- 
trons and the pressure of the gas in a field-free space. 

For comparison with the calculations, data of mine 
on the width of lines emitted from the negative glow 
of the helium arc will be used {Phys Rev., 32, 918 , 
1928) The following assumptions form the basis of 
the calculations : 

1 . The positive ions acquire energy solely from the 
energy of random motion of the electrons 

2 They lose energy by collision with the molecules 
of neutral helium at a rate which may be calculated 
from kinetic theory. 

The rate at which the positive ions acqmre energy 
from the electrons is calculated from formulae (4 22) 
and (4 23) of Thomas’s paper, assuming all the 
electrons to have the most probable velocity and 
neglecting the velocity of the positive ions. In 
calculating the loss of energy to the neutral molecules, 
the latter are taken as stationary and the radius 
of the ion is taken from the Bohr theory of the 
helium ion Equating the rate of gam to the rate of 
loss gives the calculated temperature. As the pres- 
sures were very roughly measured and the ion tempera- 
tures are subject to considerable uncertainty, the data 
do not warrant making a more exact calculation The 
comparison is given in Table I. 

Table I 


Electron 

Temp 

(Volts) 

Electron 
Density 
(Electrons/c c ) 

Gas 

Pressure 
(mm of 
Mercury) 

Ion Temp 
Calc 
(Volts) 

Ion Temp 
Obs 
(Volts) 

0 66 

3 2 X 10^2 

1 1 

0 12 

0 07 

0 52 

7 5 X IQii 

05 

0 11 

0 10 

1 2 

2 1 X 1012 

04 

0 14 

0 14 

0 87 

3 4 X 1012 

04 

0 22 

0 10 

0 86 

1 8 X 10^2 

0 25 

0 20 

0 14 


That the calculated values are consistently high may 
be due to neglecting the shielding effect of the gas on 
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the interaction of the charged particles or to taking 
too small a radius for the helium ion The agreement 
IS within the error of calculation and measurement. 
It IS interesting that even the order of magnitude is 
correct, as all direct measurements of interaction 
between positive ions and gas molecules give values 
which differ from those calculated from the kinetic 
theory Harnwell {Phys Rev , 31, 634 ; 1928), for 
example, foimd that the loss of energy of alkali ions 
of high velocities passing through helium was only a 
few per cent of that expected Ramsauer and Beeck 
{Ann. der Physih, 87, 1 , 1928) made measurements 
on the same ions which extended to velocities so low 
as one volt, and found that the effective radii of inter- 
action were always larger than the predicted radii and 
increased rapidly as the velocity decreased. The 
radius of the helium ion is so small compared to the 
radius of the helium atom that doubling or tripling 
it would have only a small effect on the calculated 
temperatures of Table I. Interesting results of the 
calculation are that the ion temperature should 
increase with decreasing electron temperature and 
increase with increasing electron concentration. The 
range of variation of electron density and temperature 
in these experiments is too small to test these con- 
clusions. 

Jane M Dewey 
(National Research Fellow) 

Palmer Physical Laboratory, 

Princeton University, 

Princeton, N J , April 5 


Selenium and Cathode Rays. 

In the course of some experiments upon the light- 
sensitive properties of selenium, evidence has been 
obtained by me of what appears to be a direct action 
of cathode rays upon the grey crystalline form of that 
substance. 

The cell was prepared by condensing vapour of 
heated selenium upon a gold grid It was placed in 
a glass tube which could be exhausted and so arranged 
that a pencil of cathode rays fell upon the crystals 
after passing through the openings m an earth- 
connected metal gauze tube which completely sur- 
rounded the cell The cell itself was also connected 
to earth 

Precautions were taken to absorb all mercury 
vapour that might otherwise have diffused from the 
pump into the exhausted vessel and provision was 
also made for the elimination of moisture 

A simple plan was devised to detect the effect, if 
any, of the slight luminosity due to fluorescence that 
appeared when the discharge occurred, and a series 
of control experiments were made with all conditions 
similar except that a plain gold grid without selenium 
was placed within the earthed gauze screen. 

The anode was sealed into a side tube behind the 
cathode and at a distance of about one inch from it 

It was found that, although the selenium cell used 
was markedly sensitive to light, no appreciable effect 
whatever was produced by the slight luminosity of 
the tube due to fluorescence either of the walls oi' 
of the glass strip upon which the selenium was de- 
posited. 

When the cell was exposed to cathode rays, however, 
a rapid diminution of resistance occurred winch could 
be widely varied by deviating the rays with a magnet. 

The cell exhibited many of the effects observed 
when light was shone upon it but the lag was less. 
Its resistance somewhat increased at first, due 
to the bombardment, so that the ‘ dark current ’ 
was reduced. This effect was not permanent, but 
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trequently resulted in an unusual rise of the ‘ dark 
current ’ value after the discharge had ceased. 

It IS improbable that the marked action of the 
cathode rays can be attributable to the production 
of X-iays in the selenium, because in that case the 
decrease of resistance and recovery would have been 
far Jess and taken place much more slowly 

Expeiiments made by enclosing the cell in an 
earth-connected brass tube provided with an alu- 
minium window 3/1000 inch thick looking towards 
the cathode, but through which the cathode rays 
could not penetrate, produced a very slight and 
gradual decrease of resistance , this and the slow 
increase on cessation of the discharge are typical 
of the action of X-rays upon selenium In this 
case the X-rays were generated at the aluminium 
window 

Under these conditions and with a P.D of 60 volts 
across the cell, the reading of the microammeter rose 
slowly 10 microamperes, whereas on replacing the 
aluminium window by one of metal gauze the deflection 
suddenly increased to 250 microamperes and fell 
rapidly, wuth a slight lag, before returning to the 
‘ dark current ’ value, w&n the cathode rays weie 
momentarily allowed to impinge upon the selenium 
The alternate spark gap at the induction coil was 
two inches, and the only luminosity appearing m the 
tube was that due to fluorescence 

C E S Phillips. 

Castle House, 

Shooter’s Hill, S.E 18, 

April 22 


Deposition and Surface Tension. 

The publication of a lengthy study of related 
phenomena by L. K Luce {Ann de Phys , February 
1929, pp 167-257) prompted this preliminary report 
of similar results found by the same as well as other 
methods during the last two years, under the direction 
of Prof. Gerlaeh, m Tubingen. 

Iodine deposits resulting from directional molecular 
rays, as m the Dunoyer experiments {C B., 152, 592- 
594; 1911), showed that those of a homogeneous 
nature are only possible on smooth, clean, perfectly 
annealed surfaces. On a smlaoe, which was etched, 
rubbed, or scratched m any particular portion, crystal 
nuclei started growing immediately. A long series 
of experiments on glass and silver surfaces of various 
convex and concave curvatures, showed that de- 
position and chemical attack are a function of the 
curvature, cold working ; or, in short, a function 
of the surface tension of the underlying surface 
Reboul’s early work {C B., 155, p. 1227 , 1912, and 
156, p. 1376, 1913) on the chemical attack of silver 
rods of different curvatures, as well as Luce’s later 
work, give functional curves which are not imlike 
those obtained in Tubingen 

That the factors of adsorption and diffusion play 
a part m these experiments, as Luce remarks in his 
work, we find very probable. Adsorption experiments 
on glass surfaces of known curvature carried out on 
a long series of glass tubing, and on plane glass of 
different varieties, show similar functional relations 
to the results for deposition and reaction. Such thin 
layers can be weighed with a microhalance. For 
plane and slightly curved surfaces the sorption layer 
does not exceed monomolecular thickness, which 
agrees with the theory of Langmmr {Zt /. MeUro^ 
cheTme, 26, p. 197 , 1920), but with increasing 
curvature the adsorbed layer increases. In capillaries 
0*8 mm. in diameter and less, the adsorbed layer is 
of the order of seven molecules in thickness. Where 
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chemical attack plays the primary rdle, diffusion is 
of greater importance Experiments on single crystals 
of silver are being carried on, and it is hoped that they 
will throw light on the nature of diffusion. 


Physikalisches Institut, 
Tubingen. 


J WULFF. 


Invisible Oxide Films on Metals. 

In his letter in Xature of April 13, page 569, 
Dr F. H Constable adduces interesting evidence 
bearing upon the formation of invisible oxide films on 
copper at room temperatures In fairness to Dr W. 
H. J Vernon, whose researches m this field are not 
mentioned by Dr Constable, it should be stated that, 
working in my laboratories under the auspices of the 
British Non-Ferrous Metals Besearch Association, he 
demonstrated the formation of invisible oxide films on 
copper, and studied their inhibiting effect on tarnish- 
ing. 

Dr. Vernon’s results were commimicated to the 
Atmospheric Corrosion Research Committee m 1923 
though they were not published until three years later 
{Journal of the Chemical Society, p 2273 , 1926) In- 
visible protective films were obtained by exposure to 
air at room temperatures, while at higher temperatures 
(from 50° C. upwards) certain quantitative relation- 
ships were established A critical thickness of film 
was recognised, within the invisible range, below which 
protection was no longer afforded , it was concluded 
that this corresponded with the unit lattice of cuprous 
oxide. Later {Transactions of the Faraday Society, 23, 
113, 1927) it was shown by the same worker that 
under favourable conditions, invisible protective oxide 
films are also produced at room temperatures upon 
lead and iron 

It is interesting to note that some of Dr. Vernon’s 
earher conclusions are confirmed by the spectro- 
photometric methods employed by Dr Constable. 
Moreover, it is satisfactory that there is now general 
agreement as to the part played by the direct oxida- 
tion of metals at ordinary temperatures, about which 
only a few years ago differences of opinion existed, 

H C. H Cahpenter 

Royal School of Mines, 

South Kensington, 

S.W.7. 


Skull Thickness. 

With reference to Mr Wilfred Trotter’s paper, 
published in Nature of April 6, the following quota- 
tions from Herodotus (Isaac Taylor’s translation) 
may be of interest . 

“ A remarkable Fact was pointed out to me by the 
People who live on the Spot where this Battle took 
Place. The bones of the slam being heaped apart — 
the Persians lying by themselves as they fell in their 
Ranks, and the Egyptians separately also , — the 
skulls of the Persians are so weak, that you may, if 
you please, break them in, by throwmg a Pebble , 
while those of the Egyptians are so strong, that you 
scarcely produce a Fracture by dashing a stone at 
them.” — “ I observed also a similar appearance on the 
Field at Papremis, where lay those slam by Inarus, 
the Lybian, under Achaemenes, son of Darius ” 

H. M. Martin. 

26 Addiscombe Road, 

Croydon. 
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The Volta Temple at Como. 


I N the year 1899 the centenary of the discovery 
of the voltaic pile was celebrated in Como, 
Volta’s native city, by a joint International 
Electrical Exhibition and a National Exhibition 
of Silk Products On the morning of July 8, fire 
broke out in the Exhibition, and the buildings and 
their contents, including the precious collection of 
Volta rehcs, were almost entirely destroyed within 
the short space of forty minutes 

Of the instruments constructed and used by 
Volta in his epoch-making experiments, only a few 
damaged fragments were recovered. By a fortunate 
chance, Volta’s documents were not being exhi- 
bited, as the Royal Institute of Lombardy had 
refused to allow 
them to be sent 
to Como. The 
rebuilding of 
the Exhibi- 
tion was com- 
menced imme- 
diately, and 
w^as prosecuted 
with such vig- 
our that the 
reopening cere- 
mony took 
place on Sept 
1, less than two 
months after 
the fire 

A few years 
later the more 
difficult prob- 
lem of the 
restoration of 
the Volta relics 
w’^as attacked 
energetically 
and, in view of 
the apparent 
futility of the 
attempt, secretly, by one of Como’s citizens, 
Erancesco Somaini, with the help of a small band 
of earnest coadjutors, and m due course was 
successfully accomphshed No pains were spared 
and no document or drawing bearing on the sub- 
ject was left unstudied, so that the resemblance 
of the reproductions to the original instruments is 
as close as it is humanly possible to make it 
Besides having this work done and bearing the 
oost thereof, Somaini has, also at his own expense, 
erected the sumptuous Volta Temple, in which the 
whole of the relics, including Volta’s records, the 
national edition of Volta’s works, etc , are now 
housed. 

This temple was designed by Frigerio, and is 
situated close to the shore of the lake It is of 
incombustible material throughout, and is in the 
neoclassic style, consistmg essentially of a circular 
court or hall of ceremonies, surmounted by a 
hemispherical cupola which admits a soft light to 
the interior. On the roof of the building, at each 
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of the four corners, is a pedestal light faced by a 
griffin The mam floor of the temple is approached 
by two wide lateral staircases, and the doorway 
has on either side, recessed statues representing 
Eaith and Science 

Within, the recesses between the central court 
and the outer walls of the building contain glazed 
cases in which are arranged both the fragment- 
ary remains of the instruments rescued from the 
fire and the reproductions of the originals. The 
court contains a bust of Volta on a tall column 
and an ornamental bronze tripod presented by 
the University of Pavia, where Volta served for 
several decades as professor and rector 

A marble 
staircase, to the 
left of the en- 
trance , leads 
to a gallery 
which sur- 
rounds the cen- 
tral hall and 
contains the 
library, manu- 
scripts (includ- 
ing some which 
Somami was 
fortunate 
enough to dis- 
cover -at 
Vienna), med- 
als, minor re- 
cords, etc The 
cupola IS sup- 
ported by four 
decorated an- 
gular pilasters 
and eight mar- 
ble columns 
On the front of 
the parapet of 
the gallery are 
sixteen plaques giving the most significant dates in 
Volta’s life, and four bas-reliefs representing him 
teachmg at the University of Pavia, demonstrating 
his pile to Bonaparte at Pans, receiving the Emperor 
Napoleon in Pavia, and prophesying, as he leaves 
the church at Lazzate, telephonic communication 
The mosaic paving of the circular hall and of the 
surrounding recesses is ornamented with marble, 
onyx, and alabaster, and the framework of the 
glazed cases in which the exhibits are arranged is 
of iron or bronze coated with green patina so as to 
resemble ancient bronzes 

The skeleton of the building, including the 
foundations, is of reinforced concrete, the external 
ornamentation being chiefly of Aurisina stone and 
the internal of Musso marble, Viggiu stone, and 
stucco The structure measures about 20 metres 
wide by 25 deep, and the height to the apex of the 
cupola is more than 21 metres The buildmg was 
commenced in November 1925 and was completed 
by May 1927. 
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First among the instruments invented by Volta 
comes the electrophoriis (1775), which followed as 
a natural consequence of the views expressed m 
his disserta- 
tion De vi 
attractiva ignis 
electrici ac 
phenomenis 
independenti- 
hus,” published 
in 1769, In 
the three years 
subsequent to 
the appearance 
of the electro- 
phorus, Volta 
studied, both 
theoretically 
and experi- 
mentally, the 
influence of the 
form on the 
electrical capa- 
city of a con- 
ductor and ela- 
borated the 
conception of 
tension or elec- 
trical potential 
These consider- fig 2 — interior of 

ations formed 

the startmg-point of a thorough investigation into 
the action of atmospheric electricity, this leading 
to the invention of the condenser, which is also 
numbered among the exhibits While developing his 
ideas concerning electric meteorology and the origm 


of atmospheric electricity, Volta devised the very 
sensitive straw micro-electrometers and the electro- 
static balance, reproductions of these bemg among 

the apparatus 
shown The 
various forms 
of voltaic pile 
assembled by 
the inventor 
from such or- 
dinary house- 
hold articles as 
spoons, and 
water - vessels 
from bird- 
cages, are also 
included 

The temple 
has been placed 
in the charge 
of Prof Felice 
Scolari, in con- 
junction with 
the Royal 
Lombardy In- 
stitute, and has 
been gener- 
ously provided, 
also by So- 

the Volta Temple ' maim, With an 

endowment 

fund of 500,000 lire, the income from which is to- 
furnish annua] prizes of 5000 lire each, to be 
awarded to distinguished students of Como or of 
the canton of Ticino desirous of prosecuting studies 
m electrical subjects. 


[A 0 Bath, Milan 


Physics in Relation to Oil Finding.^ 
By Prof A, 0 Rankine 


E vidence has accumulated durmg recent 
years that physical methods can be used 
under suitable conditions to facilitate the detection 
and location of minerals buried under the ground 
This IS a fact of considerable economic importance, 
having regard to the very great and wasteful 
expense of indiscriminate boring Even the most 
careful geological survey often fails to fix with 
sufficient accuracy the points at which drilhng is 
likely to be successful Here, properly applied, 
physics may make its contribution to enhance the 
probability of success 

We are not now concerned with the divming rod 
and similar devices — similar, at any rate, in the 
respect that they can only be operated by persons 
specially endowed with certain obscure faculties 
Sometimes the devices are dressed up to have the 
appearance of physical apparatus, and the methods 
are called geophysical , but all have this m common 
« — that they are not capable of being independently 
checked, and for that reason may safely be ruled 
out of serious consideration. We are dealing with 

I lectures cleh\ered. at the Eoyal Institution on 

Feb 21 and 28 
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genume physical methods which depend on the 
difierences of physical properties of underground 
materials, and produce above the surface reliable 
indications, the measurement of which may pro- 
vide valuable information regarding sub -surface 
structure 

It IS important to emphasise at the outset that 
there is no question of physics being employed to 
the exclusion of geology. At the best the problems 
to' be solved are extremely dif&cult, and the closest 
possible co-operation between the two sciences is 
essential This alliance is implied in the term 
' geophysics,’ and for the successful development 
of this as a practical subject, geophysicists ade- 
quately trained both in physics and geology are 
the ideal personnel Physics alone cannot solve 
problems of underground structure, whatever may 
be the efficiency of the method employed, for the 
unknown factors are far too numerous for a unique 
solution to be possible The geologist must first 
indicate the kind of underground structure which 
is sought, and all the probable conditions under 
the region to be surveyed, before the physicist can 
even decide whether any available physical method 
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lias a reasonable chance of being applied with suc- 
cess Often, owing either to the absence of surface 
indications of a geological character, or to such 
indications being misleading because of ‘ non- 
conformability ’ of superincumbent strata, the 
geologist is unable to locate with precision the 
structures he is seeking It is in such circumstances 
that physics has been able to join forces and help 
to define underground conditions more exactly 
With particular reference to the occurrence of 
mineral oil, geology provides the information that 
it IS usually associated with salt- domes or anti- 
clines, buried more or less deeply below the earth’s 
surface A typical salt dome, of which there are 
numerous examples in Texas, is a sort of under- 
ground plateau of rock salt, sometimes with a 
relatively thin covering of anhydrite, called cap- 
rockj the whole being below an overburden of sands 
and clays The superficial area of the roughly 
circular top of the dome may be several square 
miles, and its depth may vary from a few hundred 
to several thousand feet Oil may be located 
sometimes at the top of the dome, and sometimes 
at various levels down its flanks The earth’s 
surface above and around the dome is usually very 
flat, and there is little in the way of rehable 
geological indications to determine their positions 
On the other hand, limestone anticlmes, such as 
occur in south-west Persia, are blunt limestone 
ridges, perhaps several miles in length and relatively 
narrow, covered, too, with a thin layer of cap-rock, 
underlymg a mixture of alluvium, sand-stones, 
marls, gypsum, and salt In the upper part of the 
anticline, just below the cap-rock, natural gas may 
be found , farther down the flanks occurs the crude 
oil with much gas in solution, and still farther down 
the flanks salt water Unlike the conditions relat- 
ing to salt-domes, however, surface evidence of 
folding structure is abundant, the general direc- 
tion of the strike being unmistakable But, un- 
fortunately, owing apparently to the plasticity of 
the overburden, these geological indications leave 
in considerable uncertainty the positions of the 
summits of the anticlines 

Here, then, is the problem of oil finding from the 
point of view of physics It is to locate, within 
regions already roughly delimited by geological 
considerations, the position and extent of salt 
domes and limestone anticlmes Thus the search 
IS not for the oil itseK, but for the structures with 
which it is commonly associated It is true that 
some claims have been made of locating oil as such 
by a method depending on its electrical conduct- 
ivity, but this IS very doubtful, and on theoretical 
grounds the method is distinctly unpromising To 
find the oil itself is not asked of the geophysicist ; 
if he can locate the salt dome or the anticlme with 
enough precision, it will always be worth while to drill 
The physicist thus has to consider what proper- 
ties of these structures are likely to provide surface 
indications capable of physical measurement and 
interpretation Caution is necessary m this re- 
spect, having regard to the unfortunate tendency 
to generahse geophysical methods. These have 
been enumerated in Prof Eve’s interesting article 
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in Nature last year Although various claims 
have been made, there exists no convincing evidence 
that magnetic and electrical surveys have assisted 
materially in the location of the structures under 
discussion Moreover, the magnetic susceptibilities 
and electrical conductivities of salt and limestone 
differ insufficiently from those of the surrounding 
materials to give on theoretical grounds any real 
expectation of successful application The only 
physical properties which have hitherto without 
doubt provided means of discrimination are the 
differences of density and elasticity as between 
the salt or limestone on one hand, and the super- 
incumbent material on the other 

Remarkable success has been achieved by 
measuring local variations of gravity which depend 
directly on the differences of density of sub-surface 
materials The approximate relative densities of 
salt and clay, for example, are 2 1 and 2 4, and of 
the cap-rock over a salt dome 2 9 Small though 
these differences are, the elegant and amazingly 
sensitive Eotvos torsion balance has been proved 
capable of measuring the corresponding gravita- 
tional effects m the neighbourhood of numerous 
salt domes in Texas and elsewhere, thereby locating 
and defining the limits of such domes, some of them 
deeply buried below the surface For a lucid 
account of this beautiful instrument the reader 
may be referred to papers by Capt. Shaw and Mr 
Lancaster Jones ^ 

The main purpose of this article is to give an 
account of a relatively new and less well-known 
successful method of locating structures likely to 
be oil-beanng, known as the seismic method This 
method can be applied even in rough country, 
like that in the Persian oil-fields, where gravity 
measurements are too much distorted by surface 
effects to give reliable indications of underground 
conditions It depends not only on the relative 
densities but also on the relative elasticities of the 
rocks encountered, or, what amounts to the same 
thing, the speeds of propagation of longitudinal 
mechanical disturbances in these media. In the 
salt dome structures of Texas, these velocities differ 
considerably, being about 5300 metres per second 
for the salt, and about 2000 metres per second for 
the clay and sand overl3nng the dome. For the 
limestone structures of Persia the difference is not 
so marked, the approximate figures bemg 4700 
metres per second in the limestone and 3700 metres 
per second in the overburden 

One may perhaps digress for a moment to con- 
sider the possibihty of using direct reflection from 
a clay-salt interface as a means of determining its 
depth If a device similar to the remarkable 
depth-soundmg machine ^ which has been so suc- 
cessful at sea could be used, the great advantage 
would accrue that the measurement of the time 
taken for the sound to go down to the mterface 
and return by normal reflection would enable the 
local depth to be estimated But the method is not 

® “ Geophysical Prospecting ” By Prof A S Eve, Nature, Mar 10, 
1928, vol 121, p 359 

® PiOQ Phys Soc , vol 35, p 151 and p 204 

‘ “ The Acoustic Method of Depth Sounding for Navigational Pur- 
poses,” by the Staif of the Director of Scientific Research, Admiralty, 
Nature, Mar 29, 1924, vol 113, p 463. 
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successful in practice, not because of the failure of 
the interface to reflect, the reflecting power being 
reasonably great, but because of the enormous 
damping of vibrations of audible frequency in the 
upper layers of the earth Trials with an Ad- 
miralty echo-sounding machine have actually been 
made in Persia, but the sounds from the hammer 
proved much too feeble to be heard through the 
ground on the microphone at any useful distance 
It is significant also of the poor transmitting power 
of the ground that the explosion of several hundred 
pounds of gelignite at half a mile distance was not 
audible through it as a medium, although it could 
be heard, of course, very loudly through the air 

We are thus faced with the position that great 
disturbances of the earth’s surface, conveniently in 
the nature of explosions, are necessary effectively 
to penetrate to the depths at which oil-bearing 
structures are frequently found Also that a 
seismograph, which will record vibrations of low' 
inaudible frequency, is preferable to the micro- 
phone on account of the smaller damping of such 
vibrations This at once rules out the direct 
determination of depth, previously suggested, for a 
sensitive seismograph obviously cannot be operated 
in the same position as a large explosion which 
excites the initial disturbance The recording 
must be done at a ‘ safe ’ distance and the depths 
of the interface at points other than those immedi- 
ately below the explosion become involved, thus 
complicating the problem by the change from one 
to two dimensions 

The necessity for using an explosion involves a 
new difficulty on account of the appreciable time 
the consequent disturbance of the earth lasts In 
all cases the reflected disturbance reaches the 
seismograph later than that travelling direct near 
the surface, since its path is longer. Moreover, it 
is usually small in comparison with the direct 
waves, and the effects of the latter upon the 
seismograph at practicable distances last consider- 
ably longer than the difference of times of trans- 
mission Consequently the reflected effect becomes 
so much obscured by the larger direct effect as to 
be unrecognisable The solution to this difficulty 
lies in the existence in practice of another dis- 
turbance associated with the lower (higher velocity) 
medium, but distmct from the reflected disturbance, 
which may, at a sufficient distance from the ex- 
plosion, reach the seismograph first Although 
small, its time of arrival can be readily recogmsed, 
since it makes its record on the seismograph before 
the latter becomes violently disturbed by the direct 
waves That is the essence of the success of the 
seismic method of revealing underground structure 

The phenomenon with which we are dealing is 
the same as that which has recently been recog- 
nised as operative in natural earthquakes Even 
in near earthquakes, where the curvature of the 
earth plays no important part, the records of 
seismographs show preliminary displacements which 
apparently correspond to ^ rays ’ from the earth- 
quake source which pass from an upper stratum (of 
low propagation velocity) at the critical angle mto 
a lower stratum (of higher propagation velocity). 
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run parallel to the interface and eventually emerge 
again at the critical angle to reach the seismograph 
on the surface This is, of course, an ‘ optical 
path ’ of an extreme character according to the 
ordinary law's of refraction, but since the initial 
incidence is at the critical angle, total reflection 
w'ould occur according to the same laws, and no 
energy at all w'ould be associated with the path in 
question Dr Jeffreys ^ has, however, shown that 
if the problem be treated as one of diffraction 
instead of simple refraction, the rather curious 
result emerges that a finite fraction of the initial 
energy may be expected to reach the seismograph 
(as IS in fact found in practice) at a time which is 
the same as that obtained by considering the 
extreme optical path above described This 
applies to longitudinal disturbances There are in 
solids, of course, transverse disturbances as well, 
but these travel more slowly, and need not concern 
us here, since, as has been already stressed, the 
question is one of first arrivals 
Prof Mintrop was the first to recognise the 
applicability of this phenomenon to the smaller 
scale problem of the relatively shallow formations 
m the earth, usmg artificial explosions instead of 
natural earthquakes As a result he has initiated 
a practical system w'hich has been widely and 
successfully used to determine the depths of such 
formations To make the method clear, we may 
take the simple case of two superposed horizontal 
strata (Fig 1) in which the velocities of com- 



1 —Explosion at 0, seisinogiaph at A, both on the earth’s surface, 
r >F between two media oJ; velocities and Fa, with 


pressional waves are Fi and Fg, the latter corre- 
sponding to the lower medium and being (neces- 
sarily) greater than Fj If an explosion is caused 
at 0 and a recordmg seismograph is located at A, 
three distinct disturbances reach the seismograph. 
One goes direct from 0 to A (We are neglecting 
here the small curvatures which may arise from 
gradual variation of velocity with depth . ) Another 
IS reflected at D and arrives at A necessarily later 
than the former, its path being longer The re- 
maining disturbance arrives at A at a time corre- 
sponding to the equivalent path OBCA, OB and 
AO each making the critical angle 
with the normal In the part BC the speed is the 
higher velocity Fg, and it is evident that if OA is 
great enough the total time occupied in trans- 
mission may be equal to or even less than that for 
the direct path OA, which is wholly m the lower 
velocity medium If so, its small effect will be 
recognisable on the seismogram in spite of the 
large disturbance which follows afterwards. 

{To be continued ) 


•n- v^ompres^onai Waves in Two Superposed Layers ” By Dr. 

H. Jeffreys, Proc Gamb Phil Soc , vol 23, p 472 , 1926 
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Centenary of the Zoological Society of London. 


T he annual gathering of the Zoological Society 
of London to receive the Council’s report 
was held on Monday last, April 29, at the meet- 
ing room m the Gardens at Regent’s Park The 
occasion signalised the centenary of establishment 
of the Society by Royal Charter in 1829 Following 
this compliance with precedent and duty, a cen- 
tenary celebration, extended and exceptional m 
character, took place in the Great Hall of University 
College, the Duke of Bedford, the Society’s president, 
occupying the chair In the evening a private com- 
plimentary dinner was held elsewhere, at which 
foreign and official guests were present, including 
the Prince of Wales 

The Zoological Society itself, as an organised body 
carrying diverse and onerous responsibilities, has 
deserved w^ell m endeavour during its centenarian 
existence ; its gardens, moreover, as a prime and 
essential feature of the original scheme, have long 
constituted a household word inseparable from 
national thought and concern But the story of 
initiation of effort is somewhat older than the 
century implied by the charter date, 1829, and is 
comparable, we think, with the early beginnings of 
other scientific societies which sprang up at the 
threshold of the Victorian era There were in- 
fluences tending towards corporate association, 
such as British exploratory activity, the arrival of 
natural history specimens, and new views attaching 
to zoological studies The Linnean Society, in- 
stituted in 1788, could not, as time went on, fully 
satisfy the requirements of zoology In such 
circumstances, a group of members of that body 
conceived the idea, in 1822, of establishing a 
Zoological Club, the object of which should be 
the study of zoology and comparative anatomy 
in all their branches, and more especially as they 
relate to the animals indigenous to Great Britain 
and Ireland ” The meetings were held in Soho 
Square, at the former residence of Sir Joseph Banks 
(who had died in 1820) and home of the Linnean 
Society 

The Club accomplished much important work 
before its dissolution in 1829 Engaged in the 
advancement and recognition of zoology, the mem- 
bers were mutually cognisant of the outstanding 
achievements of Sir Stamford Raffles, the dis- 
tinguished British colonial governor in Eastern 
lands, and of the unique and extensive zoological 
collections he had brought together. On returmng 
permanently to England in 1824, Sir Stamford 
suggested to Sir Humphry Davy, the president of 
the Royal Society, a plan for the formation of a 
zoological society which should combine with the 
pursuit of science the introduction and domestica- 
tion of such quadrupeds, birds, and fishes as might 
be most likely to prove useful for agricultural and 
domestic purposes 

Early in 1825 a circular announcement was made 
of a proposal to establish a society the object of 
which would be to attempt the introduction of new 
races of quadrupeds, birds, or fishes, applicable to 
purposes of utility, either m our farm yards, 
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gardens, woods, craters, lakes, or rivers , and to 
connect with this object a general zoological 
collection of prepared specimens ” The name of 
Sir Stamford Raffles occurs in this circular, as well 
as, it IS interesting to note, that of the Duke of 
Bedford Writing round about this date to his 
cousin, Sir Stamford says ‘ ‘ I am much interested 
at present in establishing a grand zoological 
collection in the metropolis . Sir Humphry 
Davy and myself are the projectors, and while he 
looks more to the practical and immediate utility 
to the country gentlemen, my attention is more 
directed to the scientific department , it is 
further expected we may go far beyond the Jardin 
des Plantes at Pans ” Here, adverting again to 
the members of the Zoological Club, it was after- 
w^ards (1829) put on record that it was m the 
impulse originally given by their exertions to 
the propagation of science, more particularly by 
laying the foundation of the Zoological Society, 
that their agency could be traced m principles and 
objects 

The scheme outlined briefly above, wide in its 
interests, and to be regulated by law^s drawn up 
with the concurrence of the members, met with a 
cordial reception, and by this time (1826) Sir 
Stamford Raffles was an active, and in all probability 
dominant, personality m the difficult procedure of 
inauguration Wisely, the decision w^as taken to 
draft a report on the present state and progress of 
natural history, especially zoology, wnth an account 
of the institutions which supplied encouragement 
on the Continent, and showing the necessity of 
some similar establishment in Great Britain Next, 
application was made to the Commissioners of 
Woods and Forests for a grant of land from the 
Crown Looking back, we may perhaps picture 
some perturbation of the official mind respecting 
so novel a proposition How^ever, all went w^ell, 
and finally space was allotted in the great demesne 
of Regent’s Park 

The first general meeting of the Society w^as held 
on April 29, 1826, when Sir Stamford Raffles was 
unanimously elected president He read an intro- 
ductory address reviewing the position of zoological 
studies , detailing also the objects and plans of the 
embryo institution Soon after, there occurred, on 
July 5, the death from apoplexy, at the early age 
of forty-five, of this notable president and man of 
affairs Sir Humphry Davy, in offering tribute, 
said of him that ‘‘ having lost one splendid collection 
by fire he instantly commenced the formation of 
another , and having brought this to Europe, he 
made it not private, but public property, and placed 
it entirely at the disposal of a new association for 
the promotion of zoology, of which he had been 
chosen president by acclamation.” The following 
year the Marquess of Lansdowne was elected to the 
presidential chair, retiring in 1831 The fellowship 
roll comprised then 2000 names In 1829 the 
crowning of effort came in the grant of a charter 
by King George IV 

- Through limitations of space we must leave at. 



688 


NATURE 


thus point reference to the activities of the ini' 
mediately succeeding years as regards both the 
Gardens and the Society. Some idea, however, of 
the achievements which had marked the close of 
the nineteenth century can be formed by a perusal 
of Mr H Sherren’s interesting volume on the 
Zoological Society 

The establishment enjoyed special advantages 
during the secretaryship of Dr P L Sclater, 
covering forty-three years. Since then the zealous 
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and enterprising work of Dr. P Chalmers Mitchell 
has brought the Society to its present distinctive 
and high position among the zoological societies of 
the world As regards staff, it is significant that 
two women now hold office, respectively, as curator 
of reptiles and curator of insects Recently, the 
Society has acquired Whipsnade Park, on the 
borders of the Chilterns, a derelict estate, destined 
for conversion into a zoological park, open to 
visitors 


News and Views. 


Bkitish chemical manufacture since 1913 has not 
only made rapid strides which have brought it into 
a po.sition of commercial eminence and have kept it 
abreast of world -wide development, but it has also, 
at least so far as its leaders are concerned, taken care 
to consolidate the ground gained and to prepare for 
further progress by the establishment and endowment 
of research work. At a public meeting arranged by 
the British Science Guild at the Mansion House on 
April 24, an account of which appears elsewhere in 
this issue, Lord Melchett, Sir Frederick Keeble, Mr. 
A B. Shearer, and Mr. P. H. Carr showed something 
of the immensity of the contribution which chemical 
manufacture is making, especially in Great Britain, to 
the welfare and prosperity of the people. The atten- 
tion of the recipients is of course distracted at the 
moment by discussions and pohtical promises of 
employment, industrial prosperity, peace, and social 
service Perhaps it was fortuitous, but more probably 
inevitable, that the very same phrases were used, 
not of ideals, but of solid accomphshments, by the 
speakers The artificial silk industry has already, 
directly or indirectly, given employment to hundreds 
of thousands of workers ; creating its own demand, 
it has often brought a touch of colour and beauty 
where there was little that was not drab and formless, 
and it has probably not been without influence where 
of late years a notable increase m self-respect and 
self-confidence has been apparent The nitrogen 
industry, in time of war a sharp sword for which 
the British Empire reached too late, has since been 
beaten into a ploughshare, which is already firmly 
harnessed to man’s ever-mereasing material needs, 
so that the fear of mtrogen-hunger has been completely 
dissolved. The drug industry has already been en- 
abled in a multitude of homes to give health where 
but the spark of life remained, to free the mind from 
the assaults of the body, and to raise barriers between 
whole communities and the menace of disease 

All this has been made possible by basing com- 
mercial acumen and technical skill on a firm founda- 
tion of fundamental research. The chemical industry 
is a structure which must be designed elastically, in 
order that it may rest securely and continue to grow 
on a base which is not only continually extending, 
but also may at times be found deceptive m its 
appearance, as researchers probe more and more 
deeply into the origin and meaning of things. It is 
to the credit of British industry and to that of the 
State that provision has been made for such investi- 
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gations to be carried on both in the industrial and in 
more purely academic laboratories. Scientific research 
of many kinds is even more than a base , it is a frame 
whereby existing industries are kept virile and pro- 
gressive, and around which may be built a new 
industry. We cannot enter into a discussion regard- 
ing the precise relation of our chemical industries to 
the various articles of political faith, but we can at 
least point out three ways in which individual or 
political action can help to maintain our industry and 
pave the way for further successful advances. We 
hope that our fellow-citizens will never permit them- 
selves to forget the vital position which modern 
chemical manufacture occupies, not only in determin- 
ing the prosperity of nations, but also in alleviating 
human suffering and m increasing the comforts of 
life. Further, we hope that they will use their 
influence, m whatever way seems to them proper and 
effective, to secure that those industries shall be 
nurtured in their infancy, fed with men and women 
of sound training, and encouraged in their growth 
Finally, although we should not contemplate with 
equanimity an entire Cabinet of chemists, we hope 
that the experience and advice of our pioneers in 
science and the scientific foundation of mdustiy may 
be given yet greater -weight in the counsels of the 
nation 

A LARGE and representative assembly attended the 
centenary celebration of the Zoological Society, held 
on Monday last in the Great Hall of University 
College, London The Duke of Bedford, president of 
the Society, occupied the chair, supported by members 
of Council and those who were designated to convey 
congratulations on behalf of British and foreign 
countries. In his introductory remarks the president 
extended grateful thanks to the delegates who had 
come from many parts of the world to offer good 
wishes in person, and express their appreciation of the 
Society’s long continuity of effort. Dr P. Chalmers 
Mitchell, secretary, gave an epitome of the scientific 
work which had engaged the attention of the Society. 
He emphasised that the institution was founded by 
scientific men, and that their aim was not to be merely 
exhibitors of ammals and entertainers of the public. 
The Society has an obligation to advance zoological 
studies and is fully mindful of it. In parasitolog;^^ 
much has been done of practical importance to men 
and ammals. An interesting summary was given by 
Dr Mitchell of the work of the prosector’s department. 
Through the publications of the Society a great body 
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of original research is earned on and encouraged , 
and he recalled that one of the obligations is the 
maintenance of a standard library. In physiology, 
the relations of animals to their environment, or 
response to different physiological conditions, is re- 
ceiving attention in the light of modern studies in 
that field. 

Sir Charles Sherrington offered felicitations on 
behalf of the Royal Society , M. Charles Gravier, for 
the Pans Academy of Sciences, Zoological Society of 
France, and the Pans Museum of Natural History , 
Herr H H Dieckhoff (repiesenting the German 
Ambassador), speaking in excellently phrased English, 
claimed that Germany has always been happy to 
assist in the Society’s pioneer work, which has brought 
rich compensations to knowledge. Dr Casey Wood, 
speaking for the Smithsonian Institution, Washington, 
referred to a message just to hand from its secietary. 
Dr C. G Abbott, who, he thought, represented the 
natural history institutions of his country The 
message ran “It is my desire to extend to you the 
greetings and best wishes of our organisation overseas 
The Smithsonian Institution has had close and pleasant 
affiliation with the Zoological Society of London. It 
IS my sincere wish that youi Society may grow^ and 
prosper equally in the coming hundred years as it has 
in the century that has elapsed.” Dr Jordan, Royal 
Academy of Sciences, Amsterdam, expressed “ deep 
and proud respect ” Prof Cossar Ewart and Prof 
A. F. Dixon, representing respectively Scottish and 
Irish institutions, offered congratulations. The pro- 
ceedings, which were worthy of the great Society, 
closed with a vote of thanks to the Duke of Bedford, 
proposed by Sir J ohn Bland-Sutton. 

An instructive discussion took place m the House of 
Lords on April 25 on the proposed large power station 
m Battersea. The principal objection to this station 
IS the probable large emission of sulphurous fumes 
from the proposed chimneys, which will be 255 feet 
high It appears that approximately one -third of 
the station will replace three existing generating 
stations, and to this extent only has authorisation 
to proceed been given at present. The displaced 
stations are antiquated, and it has been calculated 
that the completion of this part of the scheme will 
reduce the present output of sulphurous acid by about 
30 per cent We understand that the matter is being 
carefully considered by the Ministry of Health. Unless 
the Mimstry, the Government Chemist and the Depart- 
ment of Scientific and Industrial Research, say that no 
danger accrues from this cause, the full scheme is not 
to be completed Special methods are being tried 
for cleamng coal so as to reduce its sulphur content. 
Washing the chimney gases with forced sprays of 
water is also being tried For large scale research, one 
of the large London power stations might be employed. 
Lord Birkenhead pointed out that little had been done 
in the past to develop the cheap supply of electric 
power, on which our future commercial prosperity 
largely depends He said that the arguments brought 
forward by the opponents of the scheme should have 
been brought forward two years ago, and that the 
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erection of the new power station would, from the com- 
mercial point of view, be a great boon to the residents 
in Battersea. In our opinion, intensive scientific study 
should be devoted to the elimination of sulphurous 
acid from the chimney gases, and electrical engineers 
would do well to enlist the aid of chemical experts. 

Sir Harold Hartley, -who delivered the Theodore 
William Richards memorial lectuie before the Chemical 
Society on April 25, gave an intimate and inspiring 
account of the social and scientific life of that great 
Harvard chemist, former president of the American 
Chemical Society, Davy and Faraday medallist, and 
Nobel prizeman, who died on April 2, 1928 He said 
that in Richaids chemistij" has lost a great experi- 
menter, the founder of a famous school of research, 
and one whose methods and example have exerted a 
profound influence on chemical investigations m every 
countrjL His earliest investigation, suggested by 
Prof Josiah Parsons Cooke of Harvard, under whom 
he commenced his research career at eighteen years 
of age, consisted of a re -determination of the atomic 
ratio hydrogen: oxygen, and involved the weighing 
of globes of hydiogen, the passage of the gas over 
cupric oxide, and the weighing of the resulting water. 
The excellence of the work was recognised by the 
award of a fellowship which enabled Richards to 
spend a semester at Gottingen, and to visit most of 
the important laboratories of Germany, Switzerland, 
France, and England He always advocated this plan 
of spending half a year abroad in intensive work in 
one institution, followed by half a year of peripatetic 
study, as generally offering the greatest advantage in 
the time available. In 1901 he received an unusual 
compliment m the form of a call to a chair at Gottin- 
gen, but his services were retained at Harvard, where 
he remained for the rest of his life The investigation of 
atomic weights occupied the greater part of Richards’s 
life, their fundamental nature appealing especially to 
his intense desire to know something more definite 
about the material and energetic structure of the 
universe , his first choice was copper, the study of 
which occupied several years, and was earned out 
with his typical thoroughness 

Richards was responsible for devising the nephelo- 
meter as a means of overcoming certain difficulties m. 
atoimc weight work which arise from the slight 
solubility of the silver halides. A second visit to 
Germany in 1895 gave him a new outlook, and he 
returned an enthusiastic, if cntical, disciple of van’t 
Hoff and Ostwald All of Richards’s early work had 
been performed under most trying conditions m 
Boylston Hall, but in 1912 the Wolcott Gibbs 
memorial laboratory, which m eqmpment , convenience, 
freedom from fumes and dirt and from rapid tempera- 
ture changes probably excels any other research 
laboratory in the world, was erected, A constant 
stream of researches on atomic weights came from 
Harvard, but the solution of the problem of their 
relationships seemed no nearer Richards expressed 
his conviction that the periodic system represents 
only in a very crude fashion relationships which are 
highly complex and subtle. The answer to the riddle 
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was, however, provided in 1912 by Bussell, Fajans, 
and Soddy m their conception, independently, of 
isotopy Bichards’s interests were not confined to 
atomic w’eights, and his activities included investiga- 
tions on electro-chemistry, thermo -chemistry, and ionic 
equilibria. Four papers, entitled “ The Sigmficance 
of Changing Atomic Volume,” published m 1901-4, 
outlined the fields of physical chemistry with which 
he was most closely to be associated for the next 
twenty-five years Many compressibilities up to 500 
atm. were measured from 1904 onwards, and fresh 
possibilities were opened in 1922 by Bridgman’s 
researches on compressibility up to 12,000 atm , 
during the last year of Richards’s life, much of his 
time was devoted to the analysis of Bridgman’s 
results and Ins own earlier work, and the relative 
magnitudes of the internal pressures are found to 
correspond satisfactorily with the physical properties 
of the elements examined A long senes of researches 
111 thermo -chemistry originated in his interest in the 
energy changes and changes m heat capacity accom- 
panying chemical action, and their relation to his 
theory of compressible atoms He w^as, in fact, the 
pioneer of modern precision calorimetry, and his 
electro-chemical work is a most valuable contribution 
to our knowledge of amalgams His work, indeed, 
constitutes a coherent attack on the constants of 
Nature 

The Annual Report for 1927-28 of the Agncultm'al 
Research Council of the Ministry of Agriculture con- 
sists of short summaries of the work in progress at 
the research stations and institutions m Great Britain 
in receipt of grants It is a lengthy document, full 
of interest both scientific and practical. A perusal 
of this document would cause no little surprise to those 
who are loud in their complaints that the Government 
does little or nothing to benefit the agricultural 
industry, and would be enhghtemng to others who 
do not realise the extent to which research into the 
sciences associated with agriculture is assisted by 
government funds Scientific research, however, is 
not always popular even among those who wall 
ultimately benefit from it, and unless it can be proved 
that the results of such work are of immediate service 
to the farmer, he, at any rate, is apt to be sceptical 
of its value Criticism of this kind, however, is apt 
to neglect two important aspects of the problem 
which become of increasing importance m a country 
like Great Britain. Under the various conditions of 
soil and climate, transport and markets, the agri- 
cultural industry is not really one, but consists of a 
large number of concerns differing largely in their 
needs, and in the character of the problems that beset 
them, so that results of research of vital importance 
to one section of farmers may be of little or no interest 
to others. As time goes on and an ever greater call 
IS made upon the products of the soil, and farming 
departs more and more from traditional and accepted 
methods, which were in the mam designed to limit 
risk, and ensure economic stabihty, so will the industry 
depend to an increasing extent upon the results of 
scientific research. It is in these two directions that 
the contents of this volume are of special interest, 
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dealing as it does with almost all aspects of plants 
and animals in relation to the soil and to the means 
of their production. 

It is perhaps invidious to single out the work of 
any single institution from this interesting account, 
but the Rothamsted work on the inoculation of 
lucerne, and that at East Mailing on the manuring of 
apple trees, will appeal with great force to those 
interested in either of those problems In view of the 
economic pressure in the farming industry and the 
reversion of arable land to grass, and the attempts 
that are being made in the direction of intensive 
grassland production, the work at Cambridge, 
Aberystwyth, and Aberdeen wull make a wide appeal 
It IS now beginning to be realised that the problems 
connected with the management of a mixed herbage 
such as natural and artificial grassland are more 
difficult of solution than those of a single crop. The 
work of these centres has made it clear that, given 
suitable soil and climate, it is possible to produce in 
grass all types of food for live stock, from that which 
is little better than straw to that which is more 
similar m character and composition to linseed cake. 
It IS surely a triumph for scientific work that this 
should have been possible, and should be a sufficient 
answer to those, ever decreasing in numbers, who 
doubt the value of expenditure on research. 

A COMMITTEE has recently been formed, with Lord 
Cottesloe as chairman, with the object of placing a 
memorial in the Tower of London to the memory of 
the Rev. Alexander John Forsyth, the inventor of 
the percussion lock and primer for firearms Forsyth 
was born m 1769 at Belhelvie, Aberdeenshire, and 
died there on June 11, 1843. A graduate of King’s 
College, Aberdeen, he succeeded his father as minister 
at Belhelvie He was interested in the scientific dis- 
coveries of his time, and was a chemist and a practical 
mechamc , following up experiments made many 
years before in France, he succeeded in constructing 
a percussion lock which, with the use of detonating 
compounds, eventually superseded the old flint lock 
that had been in use for two hundred years Forsyth’s 
invention was made in 1803, and in 1806 he carried 
out experiments in the Tower of London. It was not 
until 1834, however, that the percussion lock was 
adopted for the British army. Interest in his work 
has been renewed by the presentation to the Tower 
Armouries of examples of early English firearms by 
Prof Reid, of Aberdeen, one of the few surviving 
relatives of Forsyth The movement has the support 
of the Gunmakers’ Company and the Gunmakers’ 
Association, and particulars of the proposal for a 
memorial can be obtained from the Curator of the 
Armouries, Tower of London. 

On April 24 Mr Bendy Marshall read a paper to 
the Newcomen Society on “ The Rainhill Locomotive 
Trials of 1829.” These famous trials actually took 
place in October 1829, the four competing engines 
bemg the ‘ Rocket,’ ‘ Novelty,’ ‘ Sans Pared,’ and 
‘ Perseverance.’ At that time the Liverpool and 
Manchester Railway was nearing completion, but 
though some fifty locomotives had been constructed 
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in England and many of these were in daily use at 
various mines and on the Stockton and Darlington 
line, the directors of the Liverpool line were still m 
doubt as to whether to use stationary engines with 
rope haulage or locomotives It was on the advice of 
the well-known engineers Rastrick and James Walker 
that a prize of £500 was offered for a locomotive which 
should be “ a decided improvement on those now in 
use, as respects the consumption of smoke, inci eased 
speed, adequate power and moderate weight ” Of 
the four engines entered, only the ‘ Rocket ’ fulfilled 
all the conditions and went through the trials satis- 
factorily, a performance which did much to establish 
the locomotive m an unrivalled position as the motive 
power of the future The design was due to the 
collaboration of George and Robert Stephenson and 
Henry Booth, and the engine was the first locomotive 
containing the present features of a roomy fire-box 
combined with a tubular boiler The ‘ Rocket ’ was 
employed on the Liverpool and Manchester Railway 
until 1836, when it was sold for £300 It then worked 
on the Midgeholm Colheiy until 1844, and in 1862 
was secured by Bennet Woodcroft for the Patent 
Office Museum, from which it passed to the Science 
Museum, where it is one of the most attractive of 
many historic relics of the past. Simultaneously with 
the meeting of the Newcomen Society in Caxton Hall, 
the American members of the Society held a meeting 
in New York, at which Mr Dendy Marshall’s paper 
was also read. An abridgment of the paper appeared 
in the Engineer for April 26. 

The atmosphere of incredulity surrounding the sub- 
ject of the ‘ sea-serpent ’ tends to obscure the fact that 
several varieties of true sea-snake are frequently met 
with in the Indian Ocean and other tropical waters 
Little, however, is known of their habits, a deficiency 
which adds interest to a recent report from the steam 
trawler Humphrey^ Capt John MacDonald On Dec. 
22, 1928, wlnle steaming eastward from Torres Strait, 
a commotion was observed in the water about four 
miles from Double Island, and on closing it a large 
fish was seen to be struggling m the coils of a sea- 
snake, which was engaged in rapidly striking the fish’s 
head with its own On the ship’s approach, the snake 
sank slowly with its prey, which it had apparently 
succeeded in stunning The snake is described as 
being striped with bright yellow and dull brown, in 
rings, a coloration which points to its having been a 
Platurus fasciatus Later m the same day, several 
similar snakes were seen, ranging from three to nine 
feet in length. According to the Humphrey ^ they are 
not uncommon in these waters, and craft at anchor 
are accustomed to plug their hawse -pipes in order to 
prevent the snakes, whose bite is reputed to be 
poisonous, from coming on board by climbing the 
anchor-cables. 

At a meeting of the Lmnean Society of London on 
April 18, Sir Sidney Harmer read extracts from 
correspondence relating to the habits and probable 
end of “ Pelorus Jack,” probably a specimen of 
Risso’s dolphin, which for many years accompanied 
ships through Pelorus Sound, at the northern extremity 
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of South Island, New Zealand “ Pelorus Jack ” was 
shot at several times, but after 1904 was protected 
by successive Orders in Council of the Government 
of New Zealand. The animal used to escort steamers 
appearing in the Sound for about 5 miles, leaping and 
gambolling under their bows It is thought that it 
was killed about April 1912, possibly by a twin- 
screw steamer which took the place of a single-screw 
vessel formerly plying on a route passing through 
Pelorus Sound. In the discussion which followed, 
Dr. G P Bidder referred to an experience of his own 
off Plymouth in a 3 -ton cutter. Five or six porpoises 
played close alongside, one within reach from the 
steersman’s seat, but none touched the boat. Mr. 
H N Ridley stated that off the Dindmgs, on the 
coast of the Malayan Peninsula, his launch had been 
repeatedly escorted by dolplnns, which rubbed against 
the boat and played so close to it that they could 
be slapped. The general opinion was that dolphins 
do not rub against vessels to clear themselves of 
barnacles, as has often been suggested. Dr Bidder 
stated that the size and character of the dolphin’s 
biam are such that it is capable of delighting in 
exhibiting skill and may be attracted to a ship by 
its noises. The classical stones of the friendliness of 
dolphins towards mankind may not be qmte so 
incredible as we have supposed. 

This year the State of Western Australia celebrate^^ 
its centenary. An article in the Nineteenth Century for™** 
April by Mr. J. W Kirwan recounts some of the re- 
markable developments in that part of Australia during 
the last hundred years Although known to the 
Portuguese and Dutch at least from the seventeenth 
century, no notice was taken of Western Australia 
until early in the nineteenth century. It was only 
in May 1829 that formal possession was taken by 
Great Britain of the west coast of New Holland and 
a settlement was founded on Swan River At the 
end of that year the new colony contained only 850 
settlers The struggle that faced them was severe. 
Knowledge of conditions had to be learnt slowly, and 
the aborigines were none too friendly. After five or 
six years the colony had made little progress Then 
the introduction of penal labour improved matters, 
and most of the new settlers turned into good colonists. 
But it was the gold rush in the eighties and nineties 
of last century that set the colony on its feet and 
raised it from poverty and stagnation to prosperity 
and progress. The gold rush brought men of ability 
and enterprise as well as others of little value Public 
works were undertaken, the agricultural wealth of 
the State was realised, and steady and continuous 
development begun. The population is now above 
400,000 and there is ample space for many more. 

On April 24 a Fairey monoplane, piloted by 
Squadron-Leader A. G. Jones -Williams and Flight- 
Lieutenant N. H. Jenkins, left Cranwell Aerodrome, 
Lincolnshire, with the intention ©f making a non-stop 
fhght to Bangalore, India According to the Karachi 
correspondent of the Times, they passed over that 
city on the afternoon of April 26, and shortly after- 
wards returned and descended owing to lack of 
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petrol. Thev had a distance of approximately 

4130 miles in 50 hours 48 minutes , Karachi was 
reached in a little more than 48 hours The mono- 
plane was specially designed for the journey, and was 
fitted with a Napier Lion engine giving 530 h p. at 
full throttle. Its weight w^hen fully loaded was about 

16.000 lb , and it is estimated that a further 1000 lb 
of fuel could have been carried had a smtable runway 
been available for the start. The average speed for 
the first 2000 miles was 96 miles an hour, but along 
the Persian Gulf the average dropped to 70 miles an 
hour, the airmen travelling at a height of about 

10.000 feet, being unaware of a favourable wand up 
to about 6000 feet 

Recent additions to the Department of Entomology 
of the British Museum (Natural History) include a 
further batch of insects presented by Mr R. E Turner, 
which, with the consignment announced last autumn, 
makes a total of 13,946 insects of various orders 
collected by him in South and South-west Africa 
during 1928 Upwards of 6000 of these specimens are 
Hymenoptera, upon which Mr. Turner is a well- 
known authority, w^hile some 4000 are Coleoptera 
(beetles) But all orders of insects are represented in 
this donation, which, when fully wmrked out, will form 
a most valuable contribution to the knowledge of the 
insect fauna of the southern extremity of the African 
continent, especially since many of the specimens were 
obtained m localities where little if any collecting has 
hitherto been done Prof V M Goldschmidt, of Oslo, 
has presented to the Mineral Department of the 
Museum both rough and faceted specimens of olivine 
of gem quality recently discovered in western Norway. 
Mr. G. Tandy, of the Department of Botany, who has 
recently spent five months with the Great Barrier 
Reef Expedition, has brought back a large number of 
specimens illustrating the marine flora of the Reef 
and adjacent areas, which are being added to the 
botanical collections. 

It is announced dhat the first Congress of the 
International Society for Microbiology, which was 
fixed to take place in Pans m October 1929, has been 
definitely postponed to June 25,1930. The programme, 
which has already been published in various scientific 
journals, will stand. 

After fifty years in the service of the Royal In- 
stitution, Mr Henry Young is about to retire from 
his post as assistant secretary and keeper of the 
library. He was engaged as an assistant in the library 
m 1879, when Tyndall was the resident professor, 
and was promoted ten years later to the position 
which he now occupies. He has been a devoted 
servant to tho Institution and a familiar friend to a 
large number of the members The Royal Institution 
IS full, as is well known, of interesting and honourable 
traditions, and Mr Young has been and still is one of 
the chief agents of their preservation. In his place 
Mr. Thomas Martin, at present secretary to the In- 
stitute of Physics, has been appointed as general 
secretary , Mr Ralph Cory, assistant m the hbrary, 
becomes librarian. 
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Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — A first 
assistant in the Clinical Laboratory of the Manchester 
Royal Infirmary — The General Superintendent and 
Secretary, Royal Infiimary, Manchester (May 8). 
A public analyst for the City of Salford — The Medical 
Officer of Health, 143 Regent Road, Salford (May 11). 
A balhstic research officer under the Ordnance Com- 
mittee — ^The Secretary, Ordnance Committee, Royal 
Arsenal, Woolwich, S.E 18 (May 11). A lecturer 
in pharmacy at the Belfast Municipal College of 
Technology — The Principal, Municipal College of 
Technology, Belfast (May 14) An assistant morbid 
anatomist and curator of the museum of the Royal 
Free Hospital and London School of Medicine for 
Women — The Secretary, Royal Free Hospital, Gray’s 
Inn Road, W C 1 , or The Warden and Secretary, 
London (R F.H ) School of Medicine for Women, 
Hunter Street, W.C 1 (May 15). A lecturer in 
biology at the Portsmouth Municipal College — -The 
Secretary, Offices for Higher Education, Municipal 
College, Portsmouth (Majr 25) A technical officer 
and a junior technical officer at the Royal Aircraft 
Estabhshment, for work relating to the development 
of instruments and allied equipment for aircraft use — 
The Chief Superintendent, Royal Aircraft Establish- 
ment, South Farnborough, Hants (May 25). An 
assistant lecturer in physics m the University of Man- 
chester — -The Registrar, The University, Manchester 
(May 25). An assistant lecturer in zoology in the 
University of Bristol — The Secretary, The University^ 
Bristol (June 1) An assistant lecturer in economics 
at the University College of North Wales, Bangor — 
The Registrar, Umversity College of North Wales, 
Bangor (June 8). An assistant in natural history at 
University College, Galway — The Secretary, Umver- 
sity College, Galway (June 8). An assistant m the 
Meehamcal Engineering Section of the Engineering 
Department of the Halifax Municipal Technical 
College — The Principal, Municipal Technical College, 
Halifax. A master for building subjects m the 
Southall Junior Techmcal School — -The Principal, 
Jumor Technical School, Southall, Middlesex A 
resident lecturer in science, biology and botany, 
elementary chemistry and physics, at St Gabriel’s 
Training College for Women — The Principal, St. 
Gabriel’s Training College for Women, Camberwell. 
A lecturer on physics and chemistry at the Maria 
Grey Traimng College — The Principal, Maria Grey 
Trammg College, Salusbury Road, NW.6. A tech- 
nical assistant m the Department of Entomology of 
the Museum of Zoology, Cambridge — C. Forster 
Cooper, Superintendent, The Museum of Zoology, 
Cambridge. An experienced shorthand -typist -secre- 
tary for library work, indexing and correspondence, at 
the Research Station, East Mailing — The Imperial 
Bureau of Frmt Production, Research Station, East 
Mallmg, Kent 

Erratum. — In the article on “ High-Voltage 
Alternators for the Grid ” m Nature of April 13, 
p. 586, “ 25 kilowatts ” on line 33, and “ 10 kilowatts 
on line 34, of the second column, should read “ 25,000 
kilowatts” and “ 10,000 kilowatts” respectively. 
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Research Items. 


A Remarkable Object from beneath the Red 
€rag — In Man for April, Mr J, Reid Moir describes 
R remarkable object obtained from beneath the Red 
Crag at a pit on the north bank of the River Gipping 
at Bramford, near Ipswich It was obtained from the 
detritus -bed lying below loamy sand, which m turn 
was below glacial gravel. The bed lies at about 
100 0 D upon the surface of the London Clay It 
is made up of typical sub -crag detrital material and 
does not exhibit any signs of glacial disturbance. 
The object was discovered in 1926, but beyond being 
labelled, was not specially noted until attention was 
directed to its remarkable character by the Abbe 
Breuil, who, on examining it, pronounced it shaped 
by the hand of man In shape it is like an elongated 
egg with one end slightly blunter than the other 
At each end is a small depression or punctuation, and 
similar marks are visible on other parts — in places 
four or five being grouped together as a rhomboid or 
as straight lines. It is possible that these may be due 
to decomposition of crystalline grains The whole 
surface has been scraped with a flint, so that it is 
covered with a series of facets running fairly legulaily 
from end to end. From each one is made up a 
number of longitudinal striations of unequal depth , 
a number of Sne concentric incisions are visible at 
■one of the poles. The specimen is of a greyish -brown 
■colour, weighs approximately J ounce, and measures 
at its greatest length 1-A m , and at its greatest 
depth -It in. The exact nature of its material is in 
doubt. The Abb4 Breuil compares it with the steatite 
sling stones of New Caledonia. 

Tlingit Emblems — In the Museum Journal 
'(Philadelphia) for December last, Mr. Louis Shotridge 
describes a number of ancient clan emblems of the 
Tlingit of Alaska , these formed part of a collection of 
ancient objects representative of the traditional art 
of this people which he was able to collect solely in 
virtue of the fact that he himself was a Tlingit of noble 
birth These objects, it is stated, had not seen the 
light since the introduction of the white man’s religion 
and law. The emblems are in the form of ceremonial 
head-dresses, each of a once generally recognised grade 
in rank and importance. The Tlingit were divided 
into two nations, each of which was subdivided into 
clans Each clan had its ceremonial head-dress, but 
its possession was often the subject of dispute and the 
cause of internecine war. On the side of the Tlhigh- 
naedi nation, first in importance was the raven hat, 
which signified culture ; next in order the whale hat, 
an emblem of greatness and the cult object of the 
greatest clan. The frog hat signified persistence and 
was the emblem of the Kiks-adi clan. On the side of 
the Shungookaedi nation were the eagle, the grizzly 
bear, the emblem of power, and the wolf, signifying 
courage The hats are for the most part woven of 
roots of the spruce, with highly conventionalised repre- 
sentations of the head or other part of the animal 
simulated carved in wood and ornamented with locks 
of human hair On most there was a ‘ top-stock ’ of 
spruce roots, woven to resemble a number of mter- 
locking cylindrical boxes superimposed which could 
be made to expand or contract The number of these 
boxes or divisions represents the number of ceremonies 
in which each hat was used. 

Lessons from the Hitman Foot — In the third 
lecture in memory of Hugh Owen Thomas, dehvered 
before the Medical Institution at Liverpool on May 11, 
1928, Sir Arthur Keith discussed some of the problems 
of the human foot {Jour, Bone and Joint Surgery, 
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J anuary 1929) He lookedupon the sequence of postural 
functions as a moie promising line of investigation 
than anatomical details, and took it as proved that 
the human foot had been evolved from a prehensile 
foot, the nearest repiesentative of the primitive form 
being that of the chimpanzee The chief changes 
which transformed the prehensile into plantigrade 
were due to growth — a lecession of growth of the 
external or planar limb of the prehensile toot with a 
progressive growth in the hallucial limb. Three 
stages of this growth-development can be followed 
the pronograde prehensile foot, the small orthograde 
foot (hylobatian), the massive orthograde foot 
(troglodytian) leading to the human plantigrade 
The mass of the body has been the most important 
factor m bringing about the later changes, and it is 
inferred that it was the weight of the body which 
compelled man’s anthropoid ancestors to assume 
teirestrial habits of life, and that man is the des- 
cendant not of a pigmy anthropoid but of one of 
massive body 

Rural Population oe New York State. — In a 
study of the movements of population m New York 
State from 1855 to 1925 (Cornell University Agri- 
cultural Expeiiment Station, Memoir 116) Mr. B L. 
Melvin brings to light a number of interesting facts 
especially with regard to recent years. While the 
population of New York State increased 7 5 per 
cent from 1920 to 1925, the total city population, 
including New York City, grew less than did other 
classes, and the larger cities gamed less than the 
smaller ones Suburbanisation was the most marked 
phenomenon m the shifting of population in that 
period. As a result, rural population increased, especi- 
ally in those counties where urban influences were 
most dominant That this increase was due to urban 
influences, provided no doubt by improved transport, 
seems to be clear from the fact that farm population 
increased only in suburban counties but decreased in all 
others. Cities seem to maintain the farm population 
near them rather than to cause its decline. In such a 
study, of course, the use of terms is somewhat arbitrary. 
Mr Melvin classes as rural population all persons living 
outside places of population 2500 and above. The 
pamphlet is well illustrated with distributional maps. 

Migrations of the Arctic Tern — A Daily Science 
News Bulletin, issued by Science Service, Washington, 
D.C , announces that an Arctic tern, ringed as a 
fledgling at Turnevik Bay, Labrador, on July 28, 
1928, was found dead on the beach at Margate, 
fifteen miles south-west of Port Shepstone, Natal, 
South Africa, on Nov. 14, 1928. This is a remarkable 
record, not only for the distance covered, but also for 
the fact that the bird could have been only about three 
months old at the time of the flight. It suggests the 
possibility that the birds, which are rarely or never 
seen on the south Atlantic coast of the United States, 
may cross the ocean to Europe and then proceed south. 
The extensive migrations of the Arctic tern are well 
known, and owing to its habit of breeding in the 
northern portion of the northern hemisphere and of 
wintering in the far south, it enjoys more hours of 
sunlight than any other living creature. In the 
northern part of its breeding range and during its 
stay in the Antarctic regions, it lives, practically in 
continuous daylight. 

Genitalia and Genital Ducts of Insects — 
C J George (Quart Jour, Micr. Sci , vol 72, part 3) 
has examined the development and morphology of 
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the genitalia of Homoptera, as represented by the 
frog-hopper, Pkilcenus, and of Zygoptera as repre- 
sented by Agrion (one of the demoiselle flies) and sets 
down the homologies of the parts. As the result of 
studies on the development of the gemtal duets, he 
concludes that the vaginal opemng in Orthoptera, 
Hymenoptera, Homoptera, Diptera, and Lepidoptera 
IS homologous, and that the vaginal opemng in 
Coleoptera is homologous with the ovidueal opemng 
of Lepidoptera and with the opening of the accessory 
gland of Homoptera, Hymenoptera, Diptera, and 
Isoptera. The common oviduct, being formed differ- 
ently m the different groups, is not homologous, and 
the accessory organs, for example, spermatheca, are 
not homologous. The author discusses the probable 
lines of evolution of the female ducts in Insecta, and 
points out that the Ephemeroptera with their double 
female openings on the seventh abdominal segment 
exhibit an ancient condition, and that many higher 
insects pass through this condition during their larval 
and nymphal stages. The existence of an ectodermal 
invagination behind the seventh abdominal segment 
in Homoptera and Orthoptera shows that the acquisi- 
tion of a single gonopore was the next step. The later 
ontogenetic history shows that there has been a 
tendency to shift the gonopore to the terminal abdom- 
inal segments. The conclusion is that the Orthoptera, 
Homoptera, Lepidoptera, and Diptera are closely 
allied, but the Coleoptera have had a different line of 
evolution. 

Cbhomosome Linkage in (Bvotnera. Hybrids — 
Prof. R R Gates and F M L ShefSeld, in FJnl Trans. 
Royal Soc., B, vol 217, 367 (1929), have published an 
account of important cytological researches on re- 
ciprocal hybrids obtained from (Enothera ammopMla 
and (E (bzenms x ruhricalyx). The reciprocal 
hybrids are very different and are patioclinous The 
chromosome linkages were found to be unlike in the 
reciprocal hybrids. In (E. ammophila x {bunms x 
ruhricalyx) the spireme segments in diakmesis into 
three free pairs of chromosomes and a ring of eight 
In the reciprocal cross there are, on the contrary, 
seven chromosome ring pairs. That the latter has all 
its chromosomes paired makes it clear that complete 
pairing is not necessarily a sign of the homozygous 
condition The conclusion is reached that since the 
same two haploid sets of chromosomes are present m 
the reciprocal hybrids, the cytoplasm plays a part in 
determining what pairing shall take place , it influ- 
ences the attractions between the chromosomes and 
the distribution of chromosomes m the reduction 
division. This leads in itself to a departure from usual 
Mendehan behaviour. The production m of true 
breeding hybrid types is to be explained through the 
occurrence of chromosome linkage, winch prevents 
free assortment of the chromosome pairs, and hence 
of the differential characters Linkage differences m 
(Enothera occur in wild species as in mutations arising 
in controlled experiments It seems, therefore, that 
evolution can occur through germinal changes 
(mutations) of various kinds arising in a succession 
of species which are of natural hybrid origin, but, m 
the mam, breed true because of their persistent 
chromosome linkages m meiosis In this probable 
sequence we have suggested a new evolutionary 
phenomenon which may be of much significance for 
the student of the origin of species. 

A New ‘ Deep ’ in the PAomc. — ^A Daily Science 
News Bulletin; issued by Science Service, Washington, 
D.C., announces that the non -magnetic ship Carnegie, 
now cruismg m the Pacific Ocean, has discovered anew 
deep some fifty miles west of Tahiti. The greatest 
depth was 5400 metres, and its area does not seem, to 
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be extensive The observations were made with the 
some depth-finder. Captain Ault named the depres- 
sion the Bauer deep, after the director of the De- 
partment of Terrestrial Magnetism of the Carnegie 
Institution of Washington. A further discovery was 
that of a submarine ridge in approximately lat. 23® S. 
and long. 80° W. This seems to be a northward 
extension of the ridge on which the San Felix Islands 
lie. It was named the Merriam ridge. Other 
oceanographical discoveries were made, but details 
are not yet given 

Ice in the Arctic Sea — The Damsh Meteorological 
Institute has published in the Nautish-Meteorologish 
Aarhog, 1928, its usual report on the state of the zee 
m Arctic Seas during the year. Most of the observa- 
tions are naturally for the summer months, but off 
south-west Greenland, western Spitsbergen, and in the 
North Atlantic it is possible to give reports for all 
months. In the Barents and Kara Seas there was 
less ice than usual in the summer. Franz Josef Land 
could be reached in August, while in September there 
was even water between some of the islands of the 
arclnpelago. In Spitsbergen waters conditions were 
favourable except for unusually late streams of pack-ice 
on the south-west coast. In August and September 
Spitsbergen could be circumnavigated without diffi- 
culty. The east coast of Greenland had rather more 
ice than usual, and this state of affairs was found also 
in the east of Spitsbergen. On the other hand, there 
seems to be no evidence of an increased outflow of 
pack-ice by the other outlets of the Arctic Sea. 
Davis Strait and Baffin Bay had rather less ice than 
usual. Reports from the Bering Sea are few and 
vague. Iceland coasts were practically free through- 
out the year. On the Newfoundland Banks pack-ice 
was below the normal in every month, but icebergs 
were much above the normal in April, May, and June. 
The report is illustrated with the usual charts for the 
spring and summer months 

Raman Effect and the Spectrum of Hydro- 
gen. — In Nature, Jan. 26, p 127, Prof H. S. Allen 
suggested the view that many of the faint lines in the 
secondary spectrum of hydrogen may result from the 
bombardment of hydrogen molecules by light quanta 
of frequencies corresponding to the Balmer lines. A 
table was given for the first five Balmer lines showing 
a number of possible Raman lines having frequency 
differences with respect to the exciting line which were 
integral multiples of a particular wave number Dr. 
D. B, Deodhar, Physics Department, TJmversity of 
Lucknow, in a letter to the Editor, states that he has 
made a further search m this direction, using the 
recently published wave-length tables of Fmkelnburg, 
and for ten members of the Balmer series has found a 
large number of lines, both of lower as well as of higher 
frequencies, which approximately occupy the positions 
of Raman lines. Fmkelnburg’ s experimental tube 
was energised with 2000 volts, giving a discharge 
current of 600 ma., while the current in Gale, Monk, and 
Lee’s tube was only 20 ma. Fmkelnburg discovered 
about 2000 lines which were previously unknown in 
the spectrum of hydrogen. The intensity of the 
Balmer lines in his experiments was considerably 
greater than in those of Gale, Monk, and Lee. It is 
interesting to note that a majority of the Raman lines 
of increased frequency belong to the newly discovered 
lines, and that they are of very low intensity. Dr. 
Deodhar expresses the opimon that his results strongly 
corroborate the view put forward by Prof. Allen ; but, 
in consideration of the high accuracy of recent measure- 
ments of wave-lengths m the hydrogen spectrum, 
it may be well to scrutinise such results very care- 
fully. 
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Molectjlak Rays — ^Some experiments performed 
with beams of molecules by Prof. 0. Stem and F. 
Knauer {Zeitschrtft fur Physik, Mar. 7 ) furnish good 
qualitative evidence that particles of atomic dimen- 
sions, as well as electrons, behave as waves in certain 
circumstances. The de Broglie waves of a hydrogen 
molecule at room temperatures gave an average 
wave-length of about 1 A., and should therefore be 
reflected specularly from a well-polished mirror if 
they are incident upon it at an angle of the order of a 
thousandth of a radian, as are X-rays of corresponding 
wave-length. This has been shown to be the case , 
the efficiency of reflection is greater the less the 
glancing angle, and the angle at which reflection first 
becomes marked is about that which would be 
expected from the size of the irregularities on the 
polished surface, whilst the amount of reflection 
increases as the temperature of the beam of mole- 
cular rays is lowered, that is, as the eqmvalent wave- 
length of the particles is increased Prof. Stern was 
unable to obtain any positive results in an attempt to 
diffract molecules from a ruled grating, but his 
results with a crystal surface, although not qmte 
definite, are compatible with the idea that diffraction 
takes place in this case. 

Load and Tariff in Electric Supply — The 
standard method of distributing electrical energy in 
Great Biitam is by means of three wires carrying 
alternating currents, the phases of the currents m 
each wire being different The consumer’s load can 
either be connected m mesh (like a triangle) or m star 
(the three wires being joined together at one point). 
When the load is balanced, the measurement of the 
power taken presents no difficulty. When, however, 
the power expended m each of the three arms is 
different, the problem becomes complex and the 
ordinary methods of measurement give no useful or 
sufficient indication of the nature of the load taken 
by a consumer. In addition to the values of the 
three currents m the arms, we have to take into 
account the phase differences between these currents 
and the electromotive forces driving them This 
problem, which is almost purely mathematical, was 
discussed in a paper by E W, Hill, read to the 
Institution of Electrical Engineers on April 5. The 
solution arrived at, however, whilst possibly better 
than some of the methods at present in use, appears 
to us not to classify consumer’s loads in a truly 
equitable way. If the assumption is made that all 
the waves follow the harmonic law, the solution given 
by Russell, which is lef erred to in the paper, seems to 
be a satisfactory one The general case, however, 
yet remains to be solved, although a very large 
number of papers have been written on the subject, 
especially in America. There are few industrial 
applications where mathematics can be more usefully 
employed than in electrical engineering. 

Geographical Influences and Radio Waves. — 
In the Revue ScienUfique for Mar. 23, R. Bureau, of 
the French meteorological office, gives data which 
show that ordinary meteorological and geographical 
causes exert a very appreciable influence on the 
propagation of radio waves. In the early days the 
hypothesis of a conducting layer in the upper atmo- 
sphere was a great help in enabling us to picture 
how part of the radio energy flowed round the earth 
With waves the frequency of which exceeds 6000 
kilocycles (wave-length less than 50 metres) it gives 
a fairly satisfactory explanation of the ‘ zones of 
silence ’ observed in practice. It is now accepted, 
however, that the height of this layer is a quantity 
varymg at different times of the day and that there 
are possibly several conducting layers at different 
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heights Apart, however, from what happens in the 
upper atmosphere, important effects are produced in 
the troposphere, which is about six miles in height, 
and in the lower layers of the stratosphere. Contrary 
to expectation, direct experiment has shown that the 
surface which separates the stratosphere from the 
troposphere has little, if any, effect on the propaga- 
tion of the waves It is found that short waves, 
whether entering or leaving France, have very different 
properties, which depend on their direction of propa- 
gation. Waves coming from the Caribbean Sea, 
Panama, and the Gulf of Mexico suffer little attenua- 
tion. On the other hand it is, if not impossible, at 
least very difficult to get signals from the north-east 
of the United States and from Newfoundland. 
Signals given by a 200-watt emitter on the Atlantic 
coast of Morocco seem never to reach central or 
eastern Europe, although they can be heard in other 
directions for thousands of miles The radio waves 
seem to have difficulty m passing through the surface 
of separation between a mass of cold air and a mass 
of warm air. The lines which separate the audible 
zones from the zones of silence often coincide very 
closely with the meteorological lines separating 
masses of cold and warm air. 

Crystal Structure of |3 - thallium — At the 
ordinary temperatures, a -thallium has a hexagonal 
close-packed lattice Drs Nishikawa and Asahara 
have shown by X-ray methods that it has an inversion 
point at about 230° C The change in ciystal form 
consequent upon this has been investigated by Mr. 
Sinkiti Sekito, of the Research Institute for Iron, 
Steel, and other Metals, Sendai, Japan, who has sent 
us a short commumcation on the subject. The metal 
was retained in the form stable above the inversion 
temperature by quenching it m iced water. Photo - 
grams were then prepared, using a chromium anti- 
cathode and taking the wave-length as CrKa= 2 287, 
CrIC/3 = 2 080. It appears from these that /3-thallium 
has a face-centred cubic lattice (a = 4 84 1 ) . Calculating 
the specific gravity from this value, the figure 11 86 
is obtained, which agrees well with the results obtained 
by other methods. A similar face-centred cubic 
structure was obtained with thallium alloys containing 
bismuth, lead, antimony, or tin m solid solution, Mr. 
Sekito concludes, therefore, that theface-oentredness of 
thallium above 230° C. has been definitely established. 

Hydrates of Cadmium Sulphate. — The hydration 
of cadmium sulphate was for long the subject of con- 
troversy, until Hauer and also Rammelsberg showed 
that, at ordinary temperatures and pressures, this 
salt crystallises from its solutions as the monoclinic 
hydrate, CdSO^, 2 67 HgO. This result was con- 
firmed by later investigators and, as a consequence of 
vapour pressure measurements by Carpenter and Jette 
m 1923, the temperature of transformation into the 
monohydrate was given as 41*5°. A systematic study 
of the dehydration of this salt, carried out by Prof. 
Luca Coniglio, is recorded in the EendwonU of the 
Academy of Physical and Mathematical Sciences of 
Naples for January-April 1928. The experimental 
data sho-w that at 74°, CdS04, iHgO loses fHaO, giving 
the monohydrate, which is stable until the temperature 
reaches about 120°, when further expulsion of water 
occurs, with formation of 3CdS04, 2H2O The latter 
hydrate is stable at temperatures below about 138°, 
when another molecule of water is lost, giving 
SCdSO^, HgO, which is converted, but only compara- 
tively slowly, into the anhydrous salt at 150°. It 
seems probable that the water of crystallisation of the 
original salt is combined, not with a single molecule, 
but with three molecules, of the cadmium sulphate, 
the formula being 3CdS04, SHgO. 
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Developments of British 

T the instance of the British Science Guild, a public 
meeting was held at the Mansion House, London, 
on x-ipril 24, when an account was given of certain 
phases in the development of British chemical mdustiy 
Lord Melchett, who presided, refeired briefly to the 
origin and the present status of the nitrogen industry, 
remarking that although the synthetic ammoma in- 
dustry has grown up in the last few years, the problem 
of the supply of artificial fertilisers is by no means new 
Nevertheless, older sources of combined nitrogen were 
inadequate, and had the new industry not been created 
the fields of the world would soon have starved for one 
of the most elemental necessities The new textile 
also, originally a British conception, has proved appli- 
•cable in numerous directions, whilst the drug industry 
IS proceeding m the direction of the sjmthesis of highly 
oomplex substances Other manufactures are equalty 
dependent on the prosecution of scientific research, 
and the value of such research should be more fully 
realised 

Sir Frederick Keeble then addressed the meeting on 

Fertilisers from the Air,” saying that, like the 
legendary discovery by Prometheus of fire, fertilisers 
have been brought down from heaven by modern 
chemists. Without sufficient mtrogen m the form of 
salts of ammoma or nitrates, the green plant is unable 
to manufacture sugars and proteins at its maximum 
capacity , lack of available nitrogen has always 
hmited life on this planet. Natural processes are too 
slow for the modern world, and before the year 1913 a 
general nitrogen-hunger had become apparent. Now, 
however, the mtrogen of the air is being made into 
fertilisers at the rate of more than one million tons a 
year, drawing on a supply so vast that, at the present 
rat© of use, it will last for four thousand million years. 
Farmers are now acquiring the habit of using larger 
quantities of nitrogenous and other fertilisers , Holland 
leads the way, followed by Belgium, Germany, Japan, 
Egypt, Great Britain, and France, whilst the use of 
mtrogenous fertihsers in the Umted States of America 
IS well below that of Western European countries The 
material is now one of our cheapest commodities, and 
thus provides the farmer with the best means of redu- 
cing costs and of obtaining improved economic results 
from his farm Sir Frederick then outlined the origin 
and development of the great factory at Bilhngham, 
where attention is now being directed to the manu- 
facture of fertilisers contaimng other plant foods in 
addition to nitrogen. 

The ‘ rayon ’ (artificial silk) industry was described 
by Mr. A. B Shearer, who insisted that the use of the 
expression ‘ artificial silk’ only keeps alive an erroneous 
impression of inferiority, since the new textile is no 
more artificial than is steel or many other manu- 
factured products, and since it possesses none of the 
chemical, and few of the physical, characteristics of 
silk. The four principal processes involved, in order of 
their industrial development, are those known as the 
nitrocellulose, cuprammonium, viscose, and cellulose 
acetate processes. Nitrocellulose was first used in 
1883 to produce a continuous cellulose thread by Sir 
Joseph Swan, who m 1885 exhibited fabrics made 
from his yarns, whilst a year later Count Hilaire de 
Chardonnet became the first producer of rayon for 
textile purposes. After briefly indicating the nature 
of the processes employed in the production of these 
textile fibres, Mr. Shearer emphasised the debt which 
the new industry owes to scientific discovery, and 
showed how the new fabrics successfully naimster to 
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Chemical Manufactures. 

the needs cieated by changes m the habits and outlook 
of civilised peoples. The difficulties of establishing a 
new mdustry are seldom realised, but it must be placed 
to the credit of British organisation, business fore- 
sight, engineering skill, textile technology, and sales- 
manship, that Great Britain has been able to take and 
maintain the lead in this great mdustry. Moreover, 
the use of rayon has had a marked effect on the general 
condition of the textile industries, its special require- 
ments leading to generally applicable improved 
methods of manufacture and treatment, in the appli- 
cation of which the worker has benefited 

Mr F H. Carr spoke of developments m the study 
and manufacture, particularly in Great Britain, of 
synthetic drugs The great success of salvarsan pro- 
vided a strong incentive for the search for other syn- 
thetic drugs which exert an antagonistic effect on 
disease organisms without injuring the infected 
person , for example, various organic compounds of 
arsenic and antimony are now employed, especially 
m the treatment of certain tropical diseases In its 
normal chemical processes the body is continually 
producing active principles, chemical substances, 
which control and regulate its action. A study of 
these substances has led to the possibility of their 
replacement, in cases of deficiency, by synthetic, or at 
least externally prepared, substances Insulin has not 
yet been made synthetically, but adrenaline, secreted 
by the suprarenal gland, has been synthesised, and, 
moreover, nearly related compounds with other 
valuable medicinal properties have been prepared. 
Mr. Carr also referred to the synthesis of ephedrine, an 
alkaloid which occurs m the Chinese plant Ma-huang , 
this substance powerfully relieves the distressing 
effects of asthma. Vitamm-I) is now made by the 
action of ultra-violet light on ergosterol, a substance 
derived from yeast 

Mr. Carr sketched the progress of the medicinal 
chemical industry in Great Britain, and remarked that 
to-day there are important manufacturing firms 
which, between them, are making most of the syn- 
thetic drugs. The fact that there are some exceptions, 
chiefly substances derived from intermediates em- 
ployed in the manufacture of dyes, shows that the 
organisation of chemical mdustry m Great Britain, 
although it has made rapid strides, has not yet been 
completed The changes which have occurred in 
chemical industry of late years are in large measure 
the result of the mutual approach and understanding 
which have already taken place between the business, 
the scientific, and the practical men in the industry. 
Future progress lies m extending the use of science m 
the industry, m the first place by promoting research 
in mdustrial laboratories in the closest possible rela- 
tionship with that earned out in academic instiiutions 
and under the aegis of the Medical Research Council, 
and, secondly, by finding employment for greater 
numbers of scientifically trained staffs and workers to 
whom IS given responsibility and a living interest m 
the work they are performing. 

Sir Richard Gregory, who proposed a vote of thanks 
to the chairman, said that the fact that scientific re- 
search leads not only to new outlets for employment 
but also to the creation of entirely new industries is 
too often overlooked by politicians. British scientific 
capacity is at least as great as that of any other 
people in the world, and he hoped that it would 
be yet more fully employed in such development 
and creation. 
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Radium Requirements of Great Britain. 


O N July 7, 1928, the chairman of the Committee 
of Civil Research appointed a sub -committee, 
with the Right Hon Lord Rayleigh as chairman, to 
examine the radium requirements of Great Britain in 
relation to the present sources of supply and to submit 
recommendations The Report of the Radium Sub- 
Committee (dated Mar. 7, 1929) has now been pub- 
lished (London H M. Stationery Office. 6d ) The 
document is of absorbing interest, for it not only 
discusses the importance of radium in medical treat- 
ment and the amount required for such purposes in 
Great Britain, but it also presents a valuable survey 
of the sources of radium production, with special 
reference to deposits m the British Empire. Among 
the conclusions reached are the following 

The amount of radium belonging to the Govern- 
ment which IS available for medical purposes in 
England, Scotland, and Wales is 2 2 grams, and the 
estimated amount believed to be the property of 
hospitals and private medical practitioners, or likely 
to be so in (say) three months’ time, is approximately 
22*7 grams, making a total of 24*9 (or say 25) grams. 

The amount required to meet existing needs in 
Great Britain is probably approximately 49 or 50 
grams, that is, an immediate addition of about 24 
grams to the existing national stock is required 

Owing to the lack of trained personnel and to the 
inadequacy of the available hospital accommodation, 
it IS probable that not more than 20 additional 
grams of radium could be effectively absorbed for 
medical purposes by the end of 1930. 

There exists a pressing need for the establishment 
of a central stock of radium and the organisation of 
some systematic method for its distribution. 

Until sources of supply at present unproved or 
unknown are discovered in the Empire or elsewhere, 
the only source from which additional supphes of 
radium for medical purposes are obtainable in any 
quantity is the Belgian Congo, 

The following are the chief recommendations sub- 
mitted . 

Steps should be taken at once to ensure the 
acquisition by instalments of 20 additional grams of 
radium element for medical purposes. 


A body of trustees should be appointed entitled 
the National Radium Trustees, whose duty it should 
be to hold the funds provided by Parliament or 
otherwise, and to purchase therewith and hold radium 
for use by the Radium Commission referred to 
below 

The National Radium Trustees should appoint a 
body to be called “ The Radium Commission,” who 
should have the following powers and duties 

Generally to deal with the custody, distribution, 
and use of all radium held by the trustees, having 
regard to the advancement of knowledge, the treat- 
ment of the sick, and economy of use , and, in par- 
ticular, to consider and approve plans submitted to 
them for the use of radium foi the purposes of medical 
treatment and reseaich, and to make the necessary 
arrangements for the supply of radium for such 
uses 

As was announced in our issue of April 27, p 649, 
the Government has accepted the financial recom- 
mendation of the Sub-Committee, and will contribute 
£1 for every £1 of private subscription up to £100,000 
for the purchase of radium This leaves a sum of 
£150,000 to be raised by private subscription if the 
quantity of radium lequired is to be purchased A 
double appeal has now been issued An anonymous 
donor has given £100,000 to King Edward’s Hospital 
Fund for London, to form the nucleus of a thank- 
offering fund for the recovery of His Majesty the King, 
and the Times has undertaken to raise the £150,000 
reqmred for the National Radium Fund The two 
movements are in close co-operation and have the 
same treasurer and office orgamsation. The King 
has sigmfied his approval of the scheme by sending a 
cheque for £1000, to be divided equally between the 
two appeals, and other members of the Royal family 
have contributed. The eagerness of the public to 
express its thankfulness for the King’s restoration to 
health has been marked by its swift response to the 
appeals, nearly £60,000 being subscribed to the 
National Radium Fund on the day it was opened 
Further subscriptions, for either fund, should be 
addressed “ The Treasurer, Thank-offering Fund, 
103 Ehngsway, W C 2. 


^Annual Meeting of the International Council for the Exploration of the Sea. 


nnHE annual meeting of the International Council 
for the Exploration of the Sea was held in London 
on April 8-15. The meetings of the area and other 
committees took place at the House of Lords, and 
the rooms of the Zoological Society were placed at 
the disposal of the Council for the scientific meetings 
held on April 12 and 13. About sixty delegates and 
experts attended the meetings. 

The mam work of the Council is organised on a 
regional basis, and the investigations carried out in 
each geographical area are reviewed by the area 
committees, which also lay down the programmes for 
the ensuing year. Hydrography, plankton, statistics, 
and the study of salmon and trout are dealt with by 
special non-area committees. 

At the Hydrographical Committee, the mam 
points under discussion were the preparation of mean 
surface salimty charts for the North Sea, plans for 
combined work on submarine waves m the Kattegat, 
and the hydrography of the Faroe-Shetland Channel , 
regular observations of the surface waters on two 
additional lines in the North Sea were arranged. 
Prof. W. Mielck presented a report to the Plankton 


Committee on the work he has carried out in testing 
the comparative catching-power of various types of 
plankton nets, and Prof. H. H. Gran initiated a dis- 
cussion on quantitative methods used in the investi- 
gation of phytoplankton. In the Altantic Slope 
Committee, under the chairmanship of Dr E. D. 
le Danois, Prof. A. Ramalho gave an account of the 
Portuguese hydrographical work in the area, including 
the Straits of Gibraltar and the adjacent Portuguese, 
Spamsh, and Moroccan coasts, and Dr. Fernando de 
Buen demonstrated an inverse correlation between 
the catches of sardines and sprats, as shown by both 
Enghsh and Portuguese statistics. Dr. R S. Clark 
gave a detailed account to the Northern North Sea 
Committee, of the distribution of the young herrings 
of the northern waters of Great Britain, and Dr. A. 
Molander contributed notes on the witch fishery of 
the area. Dr. A. Bowman, the chairman, read a 
paper on the age determination of the lemon sole by 
means of scales. In the meetings of the Southern 
North Sea and Combined North Sea Committees the 
advisability of continuing the practice of issuing 
advance proofs of the tables from the Bulletin Hydro- 
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grapJuque to people concerned, was discussed. It 
was decided that this procedure was very helpful and 
should continue 

Prof A. C. Hardy showed a new model of his 
continuous plankton recorder, which it is hoped will 
be of great service in enabling plankton collections to 
be made from commercial vessels A question which 
is becoming of great practical importance, namely, 
the design of fishing gear which will avoid the wasteful 
destruction of small fish, was discussed by a special Com- 
mittee on Savings Gear, in the light of experiments 
carried out in several countries during the past year 

Special interest attaches to the recommendations 
of the Whaling Committee, m view of the recent great 
expansion of the industry, especially m the Antarctic. 
The Comrmttee expressed the view that while in- 
vestigations are not sufficiently advanced to enable 
definitive and adequate regulations to be framed for 
the conservation of the stock of whales, there are 
certain practical steps, for example, for the protec- 
tion of young and immature whales, which might be 
taken at once by international agreement, and it 
asked the Council to impress this point of view upon 
the governments concerned. It proposed also the 
orgamsation of adequate statistics of the catch of 
whales in all parts of the world. 

At last year’s meeting the innovation was made of 
devoting two days to the discussion of subjects of 
general scientific interest affecting the Council’s work, 
and the same useful plan was adopted at the present 
meeting. The subjects chosen for discussion on this 
occasion were Fluctuations in the Age Classes of 
Fishes,” and “ Current Measurements, Direct and 
Indirect.” No fewer than twenty commumcations 
were read on the former subject, and as there was no 


time for discussion it was arranged that the papers 
should be published and debated at the next meeting 
of the Council The same procedure was adopted for 
the papers read on current measurements 

On Tuesday and Wednesday, April 16 and 17, a 
joint meeting of the International Council and the 
Challenger Society was held at the Laboratory of the 
Marine Biological Association at Plymouth. Scien- 
tific exhibits were arranged by the staff of the Labora- 
I tory on the Tuesday, and on the following morning a 
discussion took place on the subjects considered at 
the special scientific meetings of last year, namely, 
“ The Estimation of Phosphates and Nitrogenous 
Compounds m Sea Water ” and “ Racial Investi- 
gations of Fish ” (see Rapports et Prochs Verhaux^ 
vols. 53 and 54 , 1929) Prof H H Gran described 
the results of his work on diatom frequency in re- 
lation to phosphates and nitrates. He finds that 
while these salts decrease in proportion with in- 
creased frequency of diatoms, there are indications 
of some other unknown factor also at work. Dr. 
W. R G Atkins remarked on the necessity for 
observing the greatest caution in estimating phos- 
phates, as the slightest trace of impurities renders the 
samples useless 

The discussion on races in fish was then opened by 
Prof. E Ehrenbaum. In the discussion which followed, 
the majority of the speakers inclined to the view that 
the counting of variable characters such as vertebrae, 
etc., is more likely to show up the effect of local 
conditions than to demonstrate the existence of 
distinct races. Prof J. Hjort proposed that the 
meeting should send a message to Prof F. Hemcke 
as a mark of respect for the great work he originated, 
many years ago, on the races of herring. 


Meteorology in India. 


W ] have received the first three volumes of a new 
series of meteorological publications that is 
being issued by the India Meteorological Department, 
entitled “ Scientific Notes ” We suppose that this 
publication will correspond with the “ Professional 
Notes ” of the Meteorological Office, London, and if 
this be the case it will be valuable in that it will place 
on permanent record contributions to meteorology 
which, though not always of the first rank in import- 
ance, afford collectively a useful body of information, 
the reliability of which is to some extent vouched for 
by the issuing authority — in the case of the series 
under review, presumably the Director-General of 
Observatories m India The only serious drawback 
of publications of this kind, as compared with similar 
papers read before a scientific society, appears to be 
that no discussion of the validity of the conclusions 
is published with them and the general reader can 
form little idea, m those cases where novel views are 
brought forward, as to whether or no a definite 
advance has been made 

The first ‘ note ’ is by Mohammad Ishaque. It is 
entitled “ A Comparison of Gpper and Gradient 
Winds at Agra and Bangalore ” Here no novel 
opinions are put forward, but an unfortunate mistake 
in the statement of the motion of winds under 
balanced forces has been made in the introduction 
— a mistake that would immediately have been 
pointed out had the paper been read before a scientific 
audience — ^namely, that the ordinary ‘ gradient wind ’ 
equation does not hold at the equator, and therefore 
that the fairly good agreement found in temperate 
latitudes between the gradient wind and the actual 
wind at a height of 500 metres can scarcely be ex- 
pected to hold in such a low latitude as that of Agra 
(27° N.) or at Bangalore (13° N ) This is no mere 
verbal shp , the author did not mean ‘ geostrophic ’ 
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wind instead of ‘ gradient ’ wind, for he states that m 
determimng his theoretical ‘ balanced ’ wind the 
curvature of the isobars was taken into account. 

Mr. Ishaque’s results show an astonishingly poor 
agreement between the computed and observed 
winds . at Agra the correlation coefficient is only 
0*34 for a height of 500 metres, and 0 39 for 1000 
metres Sir Napier Shaw in his “ Manual of Meteoro- 
logy ” quotes coefficients of about 0*7 and 0*8 for ob- 
servations made m England. To an uncritical reader, 
noting these contradictory results and observing that 
the Indian meteorologist was careful to deal only 
with days on which the pressure gradient was appar- 
ently determinable, an important fact would appear 
to have been established, but when it is pointed out 
that in England, where the difficulties in the way of 
obtaining a close network of reliable obs'ervations of 
barometric pressure must be less than in India, 
determination of the pressure gradient, and from it 
the ‘ gradient -wind,’ is impossible to do accurately, 
one IS tempted to wonder whether the relative magni- 
tude of the correlation coefficients m the two countries 
are not a measure simply of the point to which 
accuracy of measurement of barometric pressure has 
been carried in each case. 

The second and third ‘ notes ’ are useful contri- 
butions of a straightforward kind, dealing respect- 
ively with the hourly rainfall of Madras over a long 
series of years and with an interesting type of thunder- 
storm — the ‘ nor’ wester ’ of South Bengal, The 
nor’ wester appears to be a thunderstorm of the line- 
squall type which yields hailstones of a size fortun- 
ately seldom encountered in Europe, but the maximum 
wmd-speeds are more comparable with those of the 
European hne -squall and rarely exceed 50 miles an 
hour. The storms are most frequent in April and 
May ^ 
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University and Educational Intelligence. 

Cambridge — The Adams Prize for 1927-28 has 
been awarded to Prof. Sydney Chapman, professor of 
mathematics in the Imperial College of Science and 
Technology, London The value of the prize is about 
£246. The subject set was “ The Variations in the 
Earth’s Magnetic Field in Relation to Electric Pheno- 
mena 111 the Upper Atmosphere and on the Earth.” 


Dr. R. P Raup, professor of the philosophy of 
education in Teachers College, Columbia University, 
New York City, will deliver a lecture on May 8 at 
6 P M , on “The Psychological Basis of the ‘Project 
Method,’ ” in the Library of the Central Hail, West- 
minster, S W.l Tickets (price Is.) can be obtained 
from the secretary. New Education Fellowship, 11 
Tavistock Square, W C 1. 

A SUMMER tour to Norway, leaving Newcastle on 
July 27, IS being arranged by the Educational Travel 
Association. Shore excursions under competent 
guidance will be made for studies in the fiord region, 
and an extension overland will be made to the sub- 
arctic area of the tableland, and to Oslo for the 
ethnological exhibits of Eskimo life collected by 
Amundsen, and the geological, botanical, and archaeo- 
logical collections there Particulars may be obtained 
by sending a 2d stamp to the honorary secretary," 
E T.A., c/o the Cheshire Training College, Crewe 

A SUMMER school of biology, under the direction of 
Prof F. A. E Crew, is being organised by the Educa- 
tion Committee for the County Borough of Brighton, 
to be held at the Municipal Training College on Aug. 
2-16. Courses will be given on biology and the school 
curriculum (Prof. A. D. Peacock, University of St. 
Andrews, and Mr. G B, Walsh, High School for Boys, 
Scarborough), on the theory of the cell, the gene, and 
organic inheiitance in man (Prof. F A E Crew), and 
there will be single lectures on spec’ al topics. Practi- 
cal and field work is being arranged Particulars can be 
obtained from the secretary to the Brighton Education 
Committee, Mr. F. H. Toyne, 54 Old Steine, Brighton. 

Particulars of vacation courses to be held m 
Great Britain in 1929 are given in a pamphlet recently 
issued by the Board of Education. There will be 
courses in science subjects in England and Wales as 
follows arranged by the Board for teachers only — 
m physics at Cambridge and Harrow, in chemistry 
at Oxford, in biology at Cambridge, in engineering at 
Oxford, and m gas technology at Leeds ; arranged 
by local education authorities — -in chemistry at 
Nantwich, in biology at Brighton, Nantwich, and 
Bingley, in rural science at Barry (South Wales), 
in mining and engineering at Swansea, and in regional 
survey at Folkestone ; organised by university bodies 
— ^in biology at Cambridge, Great Ayton (Yorks), and 
at or near Birmingham, in psychology at Cambridge, 
Oxford, Bristol, Rocester (Staffs), Chester, Bangor, 
and Harlech ; organised by other bodies — ^in mine 
survey and economic geology at Camborne, in regional 
survey at Stratford-on-Avon, and in psychology of 
handwork at Chester. A novel course in mothercraft, 
organised by the Board for teachers in elementary 
schools, will be held in London on July 22-Aug. 2 
Only three courses for foreigners are announce^ to 
foe held at Cambridge, London, and at Exeter. The 
Board has this year, for the first time, included in the 
pamphlet particulars of vacation courses m Scotland, 
namely, courses for teachers arranged by the National 
Committee for the Training of Teachers, and courses, 
planned to be completed in two summers, of the ordin- 
ary university degree standard, to be held at Edinburgh 
in mathematics, physics, geography, and biology. 
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May 6, 1845 — The introduction of the electric 
telegraph and its rapid progress were mainly due to 
the united efforts of Sir Charles Wheatstone and Sir 
William Fothergill Cooke, who, approaching the 
subject one from the scientific and the other from 
the business point of view, were brought together 
at a tune when many attempts were being made to 
devise a practical system Their first patent was 
taken out in 1837. But complete success was not 
achieved until they produced the single needle tele- 
graph, which was patented by them on May 6, 1845 
A special Act of Parliament was passed to permit the 
formation of a company of more than twelve persons 
(the maximum number allowed under the various 
grants) to work this and all the earlier patents of the 
two inventors 

May 7, 1794 — The first real gas engine was the 
invention of Robert Street, who patented it on May 7, 
1794, under the title “A new invented method to 
produce an inflammable vapour -force by means of 
liquid, air, fire, and flame, for communicating motion 
to engines and machinery.” In Street’s engine, a 
few drops of spirit of turpentine are introduced mto 
the cylinder, the bottom of which is kept heated so 
that the spirit is instantly converted into vapour. 
The piston is at the same time moved upwards, and 
a quantity of air thereby sucked into the cylinder, 
which mixes with the vapour and forms an explosive 
mixture which is ignited by a flame applied to a 
touch-hole. 

May 7, 1802 — The corkscrew now in common use 
in which the prong is fixed to the end of a right- 
handed screw which works m a hollow quick left- 
handed screw workmg in a hollow cylinder shaped to 
fit over the bottle mouth, so that the cork is pierced 
and extracted by one continuous right-handed turning 
of the handle, was patented by Sir Edward Thomason 
of Birmmgham on May 7, 1802. During the term of 
the patent more than 130,000 corkscrews of this type 
were made at prices ranging from one gmnea to four 
shillings 

May 9, 1807. — Sir William Cubitt’s invention for 
automatically varying the area of sail m a windmill 
accordmg to the strength of the wind was patented 
on May 9, 1807 Cubitt substituted movable shutters 
for the sail fabric, and geared the shutters to a rod 
running through the centre of the wind-shaft, so that 
the opening and closing movements of the shutters 
were communicated to the rod A hanging weight 
attached to the end of the rod was adjusted to keep 
the shutters at the most suitable angle, but allowed 
them to open to present less effective surface to the 
wind when this became stronger than normal. This 
mechanism and the earlier invention of Andrew 
Meikle for automatically keeping the sails mto the 
wind were extensively adopted and are still in use 
m England, but were not taken up on the Continent. 

May 9, 1865 — The first application of hydraulic 
power for the operation of tools was Ralph Hart 
Tweddell’s invention for fixing or tightening the ends 
of boiler tubes by means of expanding dies operated 
by hydrauhc or other fluid pressure, which was 
patented on May 9, 1865 The invention was im- 
mediately successful and resulted in a reduction of 
more than one-foui’th m the cost of rivetmg 

May 10, 1837. — The manufacture of galvanised iron 
IS due to two Frenchmen, Ledru and Sorel, of Baris, 
who were granted a French patent for their invention 
on May 10, 1837, and followed this with twenty-three 
patents of improvement between that date and 1846. 
The Enghsh patent was sealed m the name of Craufurd 
in April 1837. 
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Societies and Academies. 

London. 

Royal Meteorological Society, April 17 — The late 
W H Dines and L. H. G Dines Monthly mean 
values of radiation from various parts of the sky at 
Benson, Oxfordshire. Becords for the five years 
1922-1926 are given. The radiation is dealt with 
under two heads • ( 1 ) Luminous rays , (2) dark heat 
rays of wave-length exceeding about 2 /i ; each is 
measured under conditions of (1) clear skies, (2) com- 
pletely overcast skies — L. H. G Dines An analysis 
of the changes of temperature with height in the 
stratosphere over the British Isles. The average tem- 
perature distribution m the stratosphere over the 
British Isles consists of a pronounced inversion of 
3° C at the bottom, followed by a lapse of about 
0 5° 0 per km. from (LT^, + 3) km upwards to at least 
+8) There is no significant connexion between 
the magnitude of the inversion and either the lapse 
rate just below it, or the temperature in the tropo- 
sphere in the layer 3 1 to 7 1 km Such evidence as is 
available is against the existence of a diurnal varia- 
tion of temperature in the stratosphere. — H. A Hunt 
A basis for seasonal forecasting in Australia. A fairly 
dft fim te four-year cycle is indicated, consistmg of two 
dry years followed by two wet years, and requirmg two 
years to be allotted to the drying and heating phase 
and two to the wetting and cooling The foui-year 
period m the rainfall is also fairly well marked in the 
percentage of the continental area over which the 
rainfall is above the average each year. 

Paris. 

Academy of Sciences, Mar 25. — P Villard Associa- 
tions and forms of clouds Discussion of the relations 
between the forms of clouds and production of ram — 
F E. Fournier : A means of extending Prench trade. 
— Alex Veronnet : There are three distinct spaces and 
three only . Euclid, Eiemann, and Cartan — R 
Chambaud The deformation of arches — ^J. H 
Coblyn : Diagrams and monograms — H Weiss and 
E Vellinger : The measurement of the mterfacial 
tension between mineral oils and aqueous solutions 
The influence of time and of the hydrogen ion con- 
centration. The mterfacial tension of a system 
mineral oil-aqueous solution of electrolyte depends 
not only on the hydrogen ion concentration of the 
aqueous phase but also on the nature of the electro- 
lytes utilised. But the variations due to the nature 
of the electrolytes are negligible as a first approxima- 
tion compared with those brought about by the 
variations of the hydrogen ion concentration. — F 
Prevet The influence of hone acid on the phos- 
phorescence of zme sulphides prepared by the ex- 
plosion method. The phosphorescent zme sulphide 
prepared with bone acid is unaffected by air and 
moisture. There is a marked increase in the liumn- 
osity of the product —Pierre Leroux • Study of the 
absorption of a specimen of blue rock salt. A study 
of the variation of the absorption of blue rock salt as 
a function of the wave-length and of the temperature. 
— Jean Cabannes and Pierre Salvaire : The enlarge- 
ment afid displacement of the Imes of the spectrum 
by molecular diffusion .“M, Ponte* Electronic ana- 
lysis : lattice of the oxides of magnesium, zinc, and 
cadmium. The experimental results given permit of 
the conclusion bemg drawn that for the velocities 
of electrons utilised, electronic analysis is at least 
as accurate as analysis by X-rays, and may be used 
with confidence. — E. Sevm : The photoelectric effect 
and the continuous X-spectrum. — Andre Michel and 
Pierre Benazet : The reheating of austenitic steels. — 
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Leon Lortie . The combinations of the salts of tetra- 
valent cerium and of thorium with sodium carbonate 
(sodium cericarbonate and thoricarbonate) The 
ceric salt NaeCe{C 03)5 + I 2 H 2 O has been isolated m 
crystals A thorium salt of analogous composition 
has also been isolated — L Jacque The fusibility of 
the ferro-calcium alloys — R Cornubert and Ch. 
Borrel Anomalies of condensation and of cyclisation. 
Studies on the condensation products of a-methyl- 
a'-cyclopentanone and benzaldehyde in the presence 
of hydiochloric acid — Bougault and Mile. BL 
Leroy * Phenyloxymaleic anhydride This substance 
gives crystallised compoimds with amines, insoluble 
m ether, useful for the characterisation of the amines. 
— A. Demay The antestephanian tectonic of the 
central French plateau to the east of the Loire — 
Rene Breon Observations on beach deposits In 
the bay of Authie pebbles and fragments of rocks are 
found which appear to have been transported at least 
250-300 kilometres from the coast of the south of 
England It is impossible for these to have been 
carried in suspension like sand, and the question as 
to the means of transportation is difficult of solution. 
One smgle specimen of rock had attached to it remains 
of Fucus sacch annus t and the author suggests that 
seaweed attached to the rocks may have been the 
cause of the flotation — A. Vincent The electnflca- 
•tion of winds charged with snow Winds charged 
with frozen snow caused the development of high 
potentials in an aerial capable of giving sparks up to 
5 mm m length. — oseph Devaux The measurement 
of the absorption factor of the surface of some 
Pyrenees glaciers for the solar radiations If the 
surface of the glaciers consisted of pure ice limited by 
a plane surface, about 98 per cent would be absorbed. 
The absorption factors found were between 0 4 and 

0 77, the lower value being undoubtedly due to the 
extensive alterations in the surface of the glaciers — 

1 D. Stremikov : The ecological conditions of exist- 
ence of the fauna of the Kara Sea. — C. Chabrolm The 
decay of the mflorescence of the date palm (Khamed] ). 
The author confirms the conclusions of Cavara that 
thLS disease is due to the parasite Mangimella Sccettce, 
The most practical treatment appears to be dusting 
the termmal bud with a mixture of powdered copper 
sulphate and slaked lime — ules Amar : Sex and 
nutrition — Serge Yourievitch The principal char- 
acters of the ocular movements A summary of the 
results of a kinematographic study of more than 
20,000 movements of the eye — ^Jacques Pellegrm : 
The Cichlidse of Madagascar — E Voisenet New re- 
searches on the nature of the substance which pro- 
duces the bitter taste in the disease of bitter wmes. 
A description of the isolation of a very bitter substance^ 
a derivative of acrolein, from 40 litres of wine attacked 
by the disease — H. Cohn and Marc Simonet : The 
viscous fermentation of the frozen beet. The viscous 
material is produced by a coccus at the expense of the 
sugar The coccus has been isolated and cultivated. 
The viscous material appears to be identical with the 
dextrane previously isolated by various authors from 
sugar retffiery juice contaminated with Leuconostoo 
mesenter aides. — Ducloux, Rinjard, and Mile. Cordier: 
The symbiosis m vivo of the virus of Borrel’s pustule 
m sheep and the virus of foot-and-mouth disease 

April 2. — A. Lacroix : A meteorite which fell 
at Beyrout (Syria) on Dec 31, 1921. — L. Leger 
and 0. Duboscq : Harpella melusincE, an eccrmi- 
form entophyte parasite of the larvae of Simulium. 
— A. Schouten ; The geometrical significance 
of the semi-symmetrical property of an integral 
connexion which leaves the fundamental tensor in- 
variant — C. Bonnier : The determination of the 
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temperatures in explosion motors — Georges Mignonac 
and Rene Vanier de Saint-Aunay The polymerisa- 
tion of acetylene by the silent discharge. The syn- 
thesis of dipropargyl and of its isomers The com- 
plicated mixture produced by the action of the silent 
discharge on acetylene consists partly of a primary 
condensation product due to the discharge alone and 
partly of the secondary polymerisation of this by heat 
By carrying out the reaction at - 60° C the hydro- 
carbons dipropargyl, methylpentadnne and a hexa- 
diene were isolated — Pierre Bedos and Adrien Ruyer 
The dehydration of the oxide of cyclohcxene and the 
passage from the Cg ring to the Cg ring Cyclohexene 
oxide can be dehydrated by phthahc anhydride giving 
1 3-cyclohexadiene and this is generally accompanied 
with isomerisation of the oxide to cyclopentane alde- 
hyde. — Paul Lemome The superposition of a Tertiary 
anticline on a Cretaceous syncline 

Brussels 

Royal Academy of Belgium, June 2 — G Cesaro 
The points of equal inertia of the rhombohedron. — 
Victor Willem The polarity of the locomotor ap- 
paratus of the actimans — Th De Bonder The 
photonic field — Ad Mineur Left projective cubics 
— L. Van den Berghe Reseaiches on deglutition in 
the teleostean fishes — Frans Halet The discovery of 
an eruptive mass in the subsoil of Grammont — L 
Godeaux The congruences formed by the Wilczynski 
lines of a surface — L Godeaux The surfaces having 
the same quadrics of Lie — G Van Lenberghe The 
calculation of the fugacities of a solution — R. H. J 
Germay The formula of Lagrange and its generalisa- 
tion by M T J Stieltjes 

Aug. 4 — A de Hemptinne The ionisation and 
chemical combination of gases — Lucien Godeaux . 
The congruences of Goursat and surfaces having the 
same Lie quadrics — Jaumotte, E. Lahay, and J. F 
Cox An apparatus for the measurement of the 
magnetic inclination intended to be utilised by an 
aviator to determine his latitude The measurement 
IS based on the electromotive force developed by a 
rotating coil, a null method being adopted in which 
the galvanometer, unsuitable for an aeroplane, is 
replaced by a telephone An accuracy of 10' is m- 
dicated as possible, fixmg the position in latitude 
within about 20 kilometres — P. Teilhard de Chardin 
Complementary note on the mammalian fauna of the 
lower Tertiary of Orsmael — M D V J onesco A 
theorem of Lord Kelvm 

Cracow. 

Academy of Science and Letters, Jan. 7 — 
T Banachiewicz . Auxiliary tables for the calculation 
of the selenographic co-ordinates. — T Banachiewicz • 
Kew methods for the correction of orbits — W. Lesni- 
anski A method for the synthesis of acndone deriva- 
tives The use of phosphorus oxychloride as the 
condensing agent in the transformation of arylamine 
carboxylic acids into derivatives of acndone is 
advantageous, good yields being obtained — Mile. E. 
Majdecka-Zdziarska Galinsoga parvifiora oxidi Gahn- 
soga hispida, A discussion of the geographical distri- 
bution of these American species in Europe and in 
Poland, and of the question whether these should be 
considered as varieties or distinct species — Mile C de 
Kleist Phy to -sociological researches on the peat bogs 
of the region of the dunes of the right bank of the 
Vistula in the neighbourhood of Warsaw — S Macko 
Researches on the geographical distribution and the 
biology of Azalea ponUca in Poland — W Szafer . The 
element peculiar to the mountains in the fiora of 
the Polish plain The geographical distribution of 
mountain plants m the plain leads to conclusions 
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relating to the history of the migration of the plants 
during the diluvial period — M Thomaschewski 
Pollen analysis of the peat bogs of Kalmuzy and 
Pomerania — Z Woycicki The crystalloids in the 
nucleus and in the formations known as oleoplasts in 
Ornithogalmn cavdatum — R. J Wojtusiak Compara- 
tive studies of the larvse of the genus Mamestra — 

S Karasinski Researches on the action of the 
antirachitic vitamin Rickets should be considered 
as a trouble of development, due to a complicated 
avitaminosis which can only be partly suppressed by 
the antirachitic factor. 

Feb 4 — E. Zylinski A theorem of the theory of 
algebraic numbers — L Marchlewski and 0. Wyrobek 
The absorption of the ulti a- violet radiations by 
certain organic substances — L Marchlewski and 
A. Szymanski Researches on chlorophyll — P Mazak 
and J. Susko Researches on the oxosulphomc acids 
— K Dziewonski and A. Wulffsohn Researches on 
/3-methylnaphthaline — B Hryniewiecki The geo- 
graphical distribution of Trapa in Poland and contri- 
bution to the study of the varieties of this species — T . 
Wisniewski Associations of Bryophyta of Poland and 
especially of those of the virgin forest of Bialowieza — 
R Kobendza The flora of the fallen ground m the 
massif of Ste Croix — B F. Petschenko New and 
little known forms in the development of Bacillus 
megatherium and their cytology — St Smreczynski — 
Experimental researches on gastrulation in the 
batrachians — R. J Wojtusiak The orientation m 
space of the caterpillars of Pieris — W. Heinrich • The 
function of the capillaries and the fixation of the 
attention 

Leningrad 

Academy of Sciences [Comptes rendus, No 24, 
1928) — S Borovik and Afanasjeva . Influence of a 
vacuum on the radium clock Some improvements 
m the Strutt radium clock are offered, and a method 
of making exact measurements with it of the pressure 
in relative vacua — A Lukasuk Helium in some 
thorium minerals of Russia The quantity of helium 
found m four minerals examined was as follows * 
chevkmite 0 109 c c , eshinite 0 648 c c , ortite 
0 0638 cc, monatsit 0*287 c.c. in one gram of the 
mineral. — P. Svetlov Osmotic pressure and the 
permeability of membranes of trout eggs External 
membrane is permeable to electrolytes, organic mole- 
cules, and colloid particles. Osmotic pressure in the 
yolk of the eggs is constant throughout the period 
of development, so that some unknown mechanism 
for the regulation of the pressure must be present — 
B Stegmann A preliminary communication on an 
ornithological expedition in the upper and middle 
course of the Amur and in the western part of the 
Stanovoi ridge. Notes on distribution, nesting habits, 
etc , of a number of local bird species — C. Flerov 
Preliminary note on the diagnostic characters in the 
genus Moschus Linn. (Mammalia, Cervidso) A brief 
review of musk-deers, containing diagnoses of five 
subspecies of Moschus moschijerus (mcludmg two 
new ones, namely, arcticus, from north-east Siberia, 
and sachahnensis, from Sakhalin Island), two sub- 
species of M. chrysogaster, and of a new species, M 
berezovski% from the Sze-chuan province of China. 

{Comptes rendus, No 25, 1928 ) — B Schtylko . 
Fossil remains of a pike from the Akmolinsk province 
The remains are those of a dentale, and their study 
showed no differences from the Esox lucius ; and it 
may be suggested that the latter species existed 
already in the Pleistocene — A. Mordvilko Geoica 
Hart and its anolocyclic forms Plant-lice of tlie 
genus Pemphigetum Mordv , forming galls on Pistachia 
trees, proved to be able to migrate to roots of grasses, 
where they have been long known under the name 
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Geoica The Geoica root-lorm occurs in the areas 
where there are no Pistachia at present (North 
America h hut it is possible to state definitely that 
the trees giew theie in previous geological ages , with 
their disappearance only the grass-root form of tlie 
aphid remained — G. Lmdberg Southern elements in 
the hsh fauna of the Bay of Peter the Great (Sea of 
Japan). The fauna differs strikingly from that of the 
Okhotsk and the Bering Seas in its subtropical 
character, while including a number of typical Arctic 
forms, many of which, however, penetrate as far 
south as the Korean coasts At the same time, a 
numbei of southern forms aie in their turn met with 
as far north as Vladivostok and Olga Bay 

Melbotjms'E. 

Royal Society of Victoria, Dec 13 — Edwin S Hills . 
The geology and palseontology ot the Cathedial 
Range and the Blue Hills, in Noith-Western Gipps- 
land. This range is a double razorback composed of 
two beds of hard sandstone separated by softer shales 
and sandstones Although formerly believed to be 
Upper Palaeozoic in age, they are overlain with a 
strong unconformity by Upper Devonian rhyolites, 
basalts, tuffs, and sediments outcroppmg to the east, 
and are apparently conformable with Upper Silurian 
sediments which outcrop to the west The Cathedral 
Beds have as yet yielded no fossils, but in the Upper 
Devonian rocks a new fish fauna was discovered. — 
F. Chapman . (1) On a fine example of the flanged 
cowrie, Gypresa gastroplax McCoy. The subgenus 
Palhocyprcea, to which the species was referred by 
M Cossmann, is here given generic rank The shell 
structure is discussed — (2) On some trilobites and 
brachiopods from the Moimt Isa District, North- 
West Queensland For many years these beds were 
referred to as schists of unknown age The rock in 
which the fossils are preserved is a cherty shale, 
horizontally bedded and found twelve miles west of 
Mount Isa at the head of the Templeton River The 
assemblage of fossils indicates a middle to upper 
Cambrian horizon — (3) On a new species of Gapulus 
found attached to a Pterygotus carapace Some 
attached univalves, Capulus melhournensis, adherent 
to the counterpart of the Silurian Pterygotvs somite 
which was described by McCoy in 1899. This 
palseozoic Capulus shows, in its habit and form, a 
close resemblance to the related tertiary genus 
Hippomx. 

Vienna 

Academy of Sciences, Jan 31 — E Haschek On 
Talbot’s Law — M Eisler and L Portheim Further 
researches on the nicotine poisoning of fruits and 
seeds In Nicotiana and Avena, the alkaloid pene- 
trates unhindered through the husk, in Fagopyrum 
with difficulty, m HeUanthus scarcely at all The 
embryos are unequally resistant to nicotine. Calcium 
and potassium chlorides influence the degree of poison- 
ing — L Mirskaja • Regenerative processes m growmg 
points of TradescanUa gmanens'is — M Holly Some 
new African fish forms Species of Barbus from rivers 

Feb 8 — R Wegscheider Reactions in light and in 
the dark with counter and following effects — L. Moser 
and A. Brukl . Determmation and separation of rare 
metals from other metals (15) The quantitative 
analysis of gallium For separation of little gallium 
from much iron, sodium thiosulphate was used , this 
reduces ferric to ferrous and precipitates gallium. — 
F. Staudmger Heteromorphoses in stigmata and 
other organs of Caraitstus morosus — H Burchardt • 
Regeneration and symmetry of limbs stuck through 
the bodies of newts — C. Zawisch-Ossenitz The pro- 
motion of bone-growth by injection of bone extract 
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Feb 14 — A Kalian and G Brunner Velocity of 
esterification of alcohols in formic acid — 0 Gugen- 
berger * The Brachiopoda of the Cardita strata at 
Launsdorf in Middle Carmthia — 0. Gugenberger 
Uppei Tiiassic Cephalopoda and Brachiopoda from 
Piakles on the Hohe Wand R E Mark * Researches 
on the influence of various altitudes on the action of 
the thyroid gland in the dog — K Federhofer Graph- 
ical kmematics of a crank-loop oscillating in space 


Official Publications Received. 

Briiish 

Rojal Photogiapluc Sociefcj- of GieatBiitain last of Honoiaij Fellows, 
Honorary Members, Fellows, Associates and Membeis, 1M2‘) Pp 31 
(London ) Is 

Philosophical Tiansactions of the Eoyal Society of London Senes B, 
Vol 217, No 44b Chromosome Linkage m ceitain Oenothera Hybrirts 
By Prof R Buggies Gates and F M L Sheffield Pp 3b7 3' i4-f plates 
8‘)-00 (London Harrison and Sons, Ltd ) 

Proceedings of the Royal Society of Queensland \ol 40, No 1 
Presidential Address By Prof E J Goddard Pp 12 (Brisbane 
Anthony James Gumming ) 

Memoirs of the Department ot Agricultuie in India Botanical Senes, 
Vol 17, No 1 Non dehiscence of Anthers in Pun]ab American Cottons 
By Treror Tionght Pp 5+2 plates (Calcutta Go\ernment of India 
Central Public<ition Branch ) 4 annas , 5d 
Memoirs of the Commonwealth Solar Obsenator\, Mount Stromlo, 
Canberra, Australia Memoir No 1 The Luminosity of the Night Sky 
observed with a Rayleigh Photometer at the Commonw'ealth Solar 
Observatory during the \ears 192b and 1927, by the Director and Staff, 
Pp 29 (Melboirrne H J Green ) 

The Scientific Proceedings ot the Rojal Dublin Society Vol 19 
(N S ), No lb The Integration of Light by Photo-electrolysis By 
Br W R G Atkins and Di H H Poole Pp 159-194 bd Vol 19 
(N S ), No 18 The Photo-electric Measurement ot the Illumination in 
Buildings Bj Dr W R G Atkins and Dr H H Poole Pp 17S-1SS 
If (Dublin Hodges, Figgis and Co , London Williams and Noigate, 
Ltd ) 

All Ministi’v Aeronautical Research Committee Reports and Memo- 
randa No 1205 (Ae ^bb) Full Sea e Tests ot Bristol Fighter Aeroplane 
with RAF 30 Wings, htted with “Pilot Planes” at the Wing Tips 
(T 2b6b ) Pp 4+2 plates id net No 1173 (Ae 387) Pull Seale 
Determination of the Effect of High Tip Speeds on the Performance ot 
an Airscrew By W G Jennings (T 2b55 ) Pp 10+8 plates 
97 net (London HM Stationery Office ) 

Commission of Inquiry into the Holborn Explosions and Fires 
Report of the Commissioners appointed by the Home Secretary to 
inquire into the Circumstances of the Senes of Explosions and Fires 
which occurred on the 20th and 21st December 1928 in the neighbourhood 
of New Oxford Street (Cmd 3306 ) Pp 54 + 4 plates (London 
H M Stationery Office ) lb bd net 
Third Report of the Committee appointed by Viscount Peel to consider 
the Establishment of Bird Sanctuaries in the Royal Parks m Scotland 
Pp 6 (Edinburgh and London H M Stationery Office ) bd net 
Nyasaland Protectorate Geological Survey Water Supply Paper 
No 3 Weirs, Dams and Reservoirs for Estate Purposes By Dr F 
Dixej Pp 12 Annual Report of the Geological Survey Department 
for the Year 1928 Pp 22 (Zomba ) 

Union of South Africa Department of Agriculture Division of 
Chemistry Senes, No 92 Manuring of Wattles, by C 0 Williams , and 
Fertiluei Trials with Wattles, by J B Osborn Pp 10 (Pretoria 
Government Printing Office ) 

Colony and Protectorate of Kenya Agricultural Census Ninth 
Annual Report, 1928 Pp 55 (Nairobi Department of Agriculture ) 
'I’rmidad and Tobago Department of Agriculture Administration 
Report of the Director of Agriculture for the Year 1927 Pp. 42 
(Trmidad, B W I Government Printing Office, Port-of-Spam ) I* bd 
Journal of the Royal Microscopical Society Series 3, Vol 49, Part 1, 
March Pp xvi+90 (London) 10s net 
Imperial Chemical Industries, Ltd Annual Report for the Year 1928 
Pp 18 (London ) 

Royal Astronomical Society List of Fellows and Associates, Marcli 
1929 Pp 54 (London ) 

Ministry of Health General Circular on the Ijoeal Gov erriment Act, 
1929 Pp 14 (London H M Stationery Office ) Bd net 
Ministry of Health Advisory Committee on Water Report on Ruial 
Water Supplies Pp 38 (London H M Stationery Office ) 9d net 
Air Ministry Aeronautical Research Committee Reports and Memo- 
randa No 1165 (Ae 329) Wind Tunnel Experiments on the Design of 
an Automatic Slot for RAF 28 Section, and on Interconnection with 
Ailerons By F B Brad field and K W Clark (T 2625 a b c ) Pp 
20+13 plates Is net No 1181 (Ae 845) Instrumental Records of 
the Lateral Motions of a Stalled Bristol Fighter Aeroplane By Prof 
B. Mel vill Jones and Fhght'Lieut C E Maitland (T 2657 ) Pp 11 + 
22 plates Is net No llSb (Ae 848) Wind Tunnel Tests of various 
Servo Rudder Systems By K V Wright (T 2630 ) Pp 17+10 plates 
Is r " " " " 

mat] 

of an Aeroplane beyond the Stalf By H M Garner and K V Wright" 
(T 2727 ) Pp 6 id net No 1198 (Ae 359) Wind Tunnel Tests with 
High Tip Speed Airscrews The Characteristics of a Conventional Air- 
screw Section, 0 082c Thick, and of R A F 27 and R A F 28 By Dr 
G P Douglas and W G A Perrmg (T 2081 ) Pp 4+5 plates Is. 
net No 1202 (Ae 8b3) Determination of the Twist of a wing of an 
Aeroplane in Flight By W G Jennings (T 2bb5) Pp 5 + 1 plate 
bd net (London H M. Stationery Office ) 
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Pioeeedings ot the Eojal Society Senes A, Vol 121, No A7‘>2, April 0 
Pp 3T3-73b-f plates lS-22 (London Han i son and Sons, Ltd ) 12* 

The Procepdings of the Physical Society Vol 41, Part 3, No 22S, 
April lu Pp i\ +181-230 (London) 7i> net 
Judicial Statistics, England and Wales, 1927 Criminal Statistics 
Statistics relating to Crimirual Proceedings, Police, Coroners, Prisons 
and Criminal Lunatics tor the Year 1927 (Cmd 3301 ) Pp \\iu+13 
229 (London H M Stationery Office ) 4? net 
Jlepoits of the Council and Auditors ot the Zoological Society ot 
London foi the Year 1928, prepared tor the Annual General Meetrng to 
be held at the Society’s Otiices rn Regents Park, on Mondaj, Aprrl 2eth, 
1929 , at 4 p ni Pp 87 (London ) 

Report of the Rugby School Natural Histoiy Society tor the \eai 
1928 (Sivty-second Issue ) Pp 40 + 2 plates (Rugby) 

Biackenhill Open-Aii Home School, Ilarttield, near Tunbridge Wells 
Annual Report, September 1927 to August 1928 P]> li. (Harttield ) 

Foreign. 

Proceedings of the American Academy ot Arts and Sciences Vol 03, 
No 9 Theimo-eleetric Phenomena and Electrical Resistance in Single 
Metal Crystals Bj P W Biidgman Pp 361-399 90 cents Vol OJ, 

No 10 The Effect ot Pressure on the Rigidity ot Steel and seieral 
\ ai leties of Glass By P W Bi idgman Pp 401 420 45 cents \ ol 

03, No 11 Tables ot Lagrangean Coefficients for Inteipolatmg without 
Differences By Edward \ Huntington Pp 421 437 41 cents 

(Boston, Mass ) 

Proceedings of the United States National Museum Vol 73, Art 16 
Contribution to the Comparatne Anatomy of the Eared and Earless 
Seals (Genera Zalophus and Phoca) By A Bra/rer Howell (No 2730 ) 
Pp 142 + 1 plate Vol 74, Art 14 New Fossil Mollusks from the 
Miocene of Virginia and North Carolina, with a Brief Outline ot the 
Divisions of the Chesapeake Group Wendell C Manslield (No 
2769 ) Pp 11 + 5 plates Vol 74, Art 23 Mineralogy and Geology ot 
Cerro Mercado, Durango, Me\ieo By William F Foshag (No 2708 ) 
Pp 27+4 plates Vol 74, Art 2(5 The Gums of the Porpoise Phocce 
noides Dalli (True) By Gernt S Miller, Jr (No 2771 ) Pp 4+4 
plates (Washington, D C Government Printing Office ) 

Department ot Commerce Bureau of Standards Bureau of Standards 
Journal ot Research, Vol 2, No 2, February R P No 38 A Technical 
Method of Using the Mercury Arc to obtain Data at Ware Length 560 mg 
m the Spectiophotoinetnc Analysis of Sugar Products, by H H Peters 
and F P Phelps, RP No 39 Reflecting Power ot Beryllium, 
Chromium, and se^eral other Metals, by W W Coblenta and R Stan , 
R P No 40 Note on a Pie/o-eleetnc Generator tor Audio-trequencies, 
by August Hund , R P No 41 Heats of Combustion ot Organic Com 
pounds, by M S Kharasch , RP No 42 Laboratory Corrosion Tests 
of Mild Steel, with special reference to Ship Plate, by Henry S Rawdon , 
R P No 43 Least Retinal Illumination by Spectral Light required to 
evoke the “Blue Arcs of the Retina,” by Deane B Judd , R P No 44 
The Service of Refractory Blocks in a small Experimental (jlass Tank, by 
W L Pendergast and Herbert Insley Pp 335 466+ 10 plates (Wash- 
ington, D C Government Printnm Office ) 

Academie Tcheque des Sciences (Ceska Akademie VM a Umem) Bulletin 
International Resumes des travaux presentee, Classe des Scieneeb mathe- 
matiques, naturelles et de la medecine 27® annee (1926) Pp \+62S 
(Prague ) 

Svenges Geologiska Undersokning Ser Aa, No 121 Beskrivning till 
kartbladet Skovde Av Henr Munthe, A H WestergSrd och G Lund- 
quist Pp 182 + 2 tavlor 4 00 kr Ser Aa, No 158 Beskrivning till 
kartbladet Valdemarsvik Av R Sandegren och N Sundius Pp 70+1 
tav la 4 00 kr Ser Aa, No 159 Beskrivning till kartbladet Gusum. 
\v Bror Asklund, Gunnar Ekstrom och Gunnar Assarssoii Pp 107+1 
tavla 4 00 kr Ser Aa, No 165 Beskrn ning till kartbladet Filipstad 
Av Nils H Magniisson och Brik Granlund Pp 119 + 1 tavla 4 00 kr 
Ser Aa, No 169 Beskrivning till kartb’adet Shte Av Henr Munthe, 
J Ernhold Hede och G Liindquist Pp 180 + 1 tavda 4 00ki (Stock- 
holm ) 

Department ot Commerce Bureau ot Standards Bureau of Standards 
Journal of Research Vol 2, No 3, March R P 45 Apparatus and 
^lethods for the Separation, Identification and Determination of the 
Chemical Constituents of Petroleum, by Edward Washburn, Johannes 
FI Bruun and Mildred M Hicks, RP No 46 Rpcomhi nation Spectra 
of Ions and Elections in Cesium and Helium, by F L Mohler and 
C Boeckner , R P No 47 The Spectral Absorption of certain Monoa^o 
Dyes, 1 The Etfect of Position Isomerism on the Spectral Absorption of 
Methyl Derivatives of Ben-ieneazophenol, by Wallace R Brode, RP 
No 48 Transmission of Sound through Wall and Floor Structures, by 
V L Chnsler and W F Snyder , R P No 49 Discharge Coefficients of 
Square-edged Orifices for Measuring the Flow of Air, by H S Bean, 
B Buckingham and P S Murphy Pp 467-658 +8 plates (Washington, 
D C Government Printing Office ) 

Bulletins of the Pacific Scientific Fishery Research Station Vol 2, 
Part 3 Some Observ^ations on the Spawning of the Amour and Kamchatka 
Salmons By I I Kusnetzow Pp 196 In Russian, with Summary in 
English 3 rub 75 kop Vol 2, Part 4 Materials ot the Land Flora of 
the Shantar Islands By I K Shishkin Pp 48 In Russian, with 
Summary m English 75 kop Vol 2, Parts Mammals of the Shantar 
Islands JBy Prof S I Ognew Pp 43 In Russian, with Summary in 
English 60 kop (Vladivostock ) 

Proceedings of the Imperial Academy Vol % No 2, February Pp 
ni-iv+ 57-102 (Tokyo ) 

Japanese Journal of Astronomy and Geophysics Transactions and 
Abstracts Vol 6, No 2 Pp 71-142 + 4 plates (Tokyo National Re- 
search Council ot Japan ) 

Proceedings of the California Academy of Sciences, Fourth Series 
Vol 18, No 4 Marine Miocene and related Deposits of North Colombia 
By Frank M Anderson Pp 73-21 3 + plates S 23 (“^an Francisco ) 

Proceedings of the United States National Museum Vol 74, Art 16 
A Revision of the North American Ichneumon-Flies of the Genus Meso- 
stenus and related Genera By R A Cushman (No 2761 ) Pp 58 
Vol 75, Art 7 A Revision ot the American Two winged Flies of the 
Psychodid Subfamily Bruchomyinae Charles P Alexander (No 
2778) Pp 9 (Washington, D C Government Printing Office ) 
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List ot Publications ot the Department of Teriestnal Magnetism ot the 
Carnegie Institution ot Washington, 1928 Pp 9 (Washington, D C 
Carnegie Institution ) 

Proceedings ot the Cahtornia Academy ot Sciences Fourth Seiies 
Vol 18, Nos 6, 6, 7, 8 No 0 A New Pecttn from the San Diego 
Pliou ne, by Lto George llertlein , No 6 A New Species ot Land Snail 
from Kern County, Cahfornu, by G Dallas Hanna , No 7 A New Species 
ot Land Snail horn Coahuila, Mexico, by G Dallas Hanna and Leo George 
Herthin, No b Some Notes on Oieohehv, by Junius Henderson Pp 
215 227+ plate 24 Vol IS, No 9 Notes on the Northern Elephant Seal 
ByM E McLellan Davidson Pp 229 243 + plates 20-26 \ol 18, No 10 
On a Small Collection ot Birds trom Torres Strait Islands, and troin 
Guadalcanal Island, Solomon Gioiip By M B McLellan Davidson 
Pp 240-260 Vol IS, No 11 The Generic Relationships and Nomen- 
clature ol the Calitornui Saidine By Call L Hubbs Pp 261-260 
(San 1 rancisco ) 

Department ot the Interior Bureau of Education Bulletin, 192s, 
No 23 Record of Current Educational Publications, compi ismg Publica- 
tions received by the Bureau ot Educition, October -December 1927, vviLli 
Index tor the Year 1927 Pp 116 (Washington, DC Government 
Punting Offict ) 20 cents 


Cat VI OGUi-8 

Getting the Most out ot R<i(l 10 Pp 184 (Ijiveipool Claude L>ons, 
Ltd ) 

Claiostat a Brief Survev of then Applications in the Science of 
Radio Thud edition, revised and enlarged Pp 24 (Liverpool 
Claude L>ons, Ltd ) 

Concerning High Frequency Stabilisation bj Pie/o Electric Oscillators 
Pp 12 (London Adam Hilgoi, Ltd ) 

Spectroseop'y in Conti ol ot Purity in Pood Stufis Pp 7 (London 
Adam Hilgei , Ltd ) 


Diary of Societies. 

FRIDAY, M\y 3 

Iron -vnd Speel Institutf (Annual Meeting) (at Institution ot Civil 
Engineers), at 10 a m — Announcement of the award ot the Andrew 
Carnegie Research Scholarships tor 1929-30 —Presentation of the 
Carnegie Gold Medal to Dr A Bramley — The Hon Sir Charles Parsons 
and H M Duncan A New Method for the Production ot Sound Steel 
—Third Report on Heterogeneity of Steel Ingots, by a Committee of 
the Institute — J. M Robertson The Miciostructure of Rapidly 
Cooled Steel — D Lewis The Transformation of Austenite into 
Martensite in a 0 b per cent Carbon Steel — A L Norbury Oonstitu 
tional Diagrams tor Oast Irons and Quenched Steels —At 2 30 — G R 
Bolsover Brittleness in Mild Steel — L B Pfeil The Oxidation of 
Iron and Steel at High Temperatures — B G Herbert and P Whitaker 
The Diflerential Method for Measuring the Thickness of Hard Cases 
wnthout Sectioning them — T E Rooney and G Ban A Method for 
the Estimation of Hydrogen in Steel 

Royal Society of Medicine (Otology Section) (Annual General IMeeting), 
at 10 30 A M -The Treatment of (chronic Deafness — Di D McKenzie 
The Symptomatic Treatment of Deafness — H Kisch Chronic Deaf 
ness , its Treatment and Prevention — T Neville Chrome Deafness 
— G S Hettand A G Wells Ionisation as a Treatment for Middle-ear 
Suppuration 

Royal Astronomical Society (Geophysical Discussion), at 4 30 —Cloud 
Formation 0 J P Cave, Sir Gilbert Walker Chairman, Sir Frank 
Dyson 

Roxal Societv of Medicine (Laryngology Section) (Annual General 
Meeting), at 6 — F J Cleminson Treatment of Carcinoma of the 
CEsophagus by Radium 

Philological Society (at University College), at 5 30 — Annu ersary 
Meeting 

Institution of Electrical Engineers (Meter and Instrument Section), 
at 7 — G D Malcolm Chairman’s Address 

iNSTin TioN OP Mechanical Engineers (Informal Meeting), at 7 — 
H Berry London’s Water 

Geologists’ Association (at University College), at 7 30 —Dr S W 
Wooldridge and A J Bull The Arun Gap and Lower Gieensand 
around Pulborough 

iNSTinmoN or- Automobile Engineers (lomtly with Institution of 
Production Engineers) (at Royal Society of Arts), at 7 46 — H F L 
Oieutt The Production and Application of Ground Gears (Lecture) 

Royal Society of Medicine (Anaesthetics Section) (Annual General 
Meeting), at S 30 — Dr H Sing ton Pie medication by Paraldehyde m 
Children 

Royal iNSTiTunoN of Great Britain, at 9 —Sir Daniel Hall The 
Garden Tulip 

SATURDAY, May 4 

Institution of Municipvi and County Engineers (Eastern District) 
(at Red Lion Hotel, Cromer), at 1 

iNSTlTtiTION OF MUNICIPAI AND CoUNTY ENGINEERS (South EasteiU 
District) (at Aerodrome Hotel, Croydon), at 2 16 — G A Ballard 
Town Planning and Municipal Airports 

MONDAY, May 6 

Cambridge Philosophical Society (in Botany School), at 4 30 —A H K 
Petrie On the Ionic Equilibria of Plant Tissues — R G Tomkins 
Mould Growth and Atmospheric Hunnclity — R D Whyte The 
Cytologieal Basis ot Partial Duecism in Plants —Paperb to be cum- 
munuated title only — C Pellevv The Genetics of Unlike Reciprocal 
Hybrids — A F Shull Determination of Types ot Individuals in 
Aphids, Rotifers, and Cladoceia — J A Bieiens de Haan Animal 
Language and its Relation to that ot Man — G Koller Internal 
Secretions in Invertebrate Animals 
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SociLiv Edimujw.h, at 4 30 — G N Hunter Colour Sensi- 
tiMtj — Di B B Lndlain and E B Mooney The Intlueiice ot Air 
'irid Moistuie on the Budcie Ettect m Bromine —A C Stephen 
Studies on the Scottish Marine E'auna The Fauna ot the Sandy and 
Muddy Aieas ot the Tidal Bone -George Redington Stnd\ ot the 
Ettect of Dmrri.il Penodicitj upon Plant Growth — l)r Margery 
Ivni^ht Studies in the Eetocarpacea II Lile-History and Cytology 
ot Edotniinis siluulusu^ Dillw —Jn b? read by tUU onlif —Miss Mary 
PI Latham Jurassic and Kaino/oic Corals liom Somaliland — Di S 
Goldstein On the Asymptotic Expansion of the Characteristic 
Numhers ot the Mathieu ISciuation 

Vkioria iNsriTurn (at Cential Buildings, Westminster), at 4 30— Rey 
Canon A Lukyn Williams Early Anti-Judaica— the Books ot Testi- 
monies 

Royal Glui rxphicvl Sociliy (at Lowther Lodge), at 5 — Dr G C 
Simpson The Importance of Climatic Stations in Polar Regions 
Royal iNSTiruxioN oi GREAr Britain, at 5 —General Meeting 
British Psychuluoic vt Socira'i (Education Section) (at London Bay 
Training College), at 0 —Dr R B Raiip Is there a Psychology for 
Modern Eldncation * 

R\ilwa\ CruB (at 57 Fetter Lane), at 7 3(i — B 1) Barrie A Thirty 
Years’ Su^^eJ 

Royal Society of Aris, at S —Sir E Denison Ross Nomadic Move- 
ments in Asia (Cantor Lectures) (IV ) 

Society of Chemical Industry (London Section) (at Chemical Society), 
at 8 —Dr T Moran Recent Advances m the Lovv-tempeiature 
Preservation of Foodstufis 

SuBv EYORS’ lNSTiruTio>, at 8 — H F Biddei and W V Graham Rights 
in Under ground "Water 

WEED AY, May 7 

Royal Sooilty ot Medicine (Or thoprcdics Section), at b 30 —Annual 
Geneial Meeting 

Zoological SooiErv of London, at 5 SO — Ma]or S S Flower BYhibi- 
tinn ot the Centenary Edition of the Vertebrate List Vol i , Mammals 
— F. Martin Duncan Exhibition ot Cinematograph Films of North 
American Big Game presented to the Society by Mr Prentiss N Gray 
— B B Worthington New Species of Fish from the Albert Nyan^a 
and Lake Kioga — W Rowan A Hermaphrodite Spiny Doghsh (Squalus 
suakUi) 

London Natural Hisiory Socieiy (at Winchester House, E 0 ), at o 30 
— T J Ev ans Life m the Beep Sea 

Institute oi Marine Engineers, at b 30 — W J Muller Notes on the 
Lent/ Standard Marine Engine as Phtted to Ships ot the Konmklijke 
Pakety lait Maatschappy (Royal Packet Line), Amsterdam 
Rov AL Photoorxphic Societv of Grlat Britain (Pictorial Group), at 7 
iNsriTui'E 01 - Metals (at Institution of Mechanical Engineers), at 8 — Sn 
Oliver Lodge Some Ideas about Metals (Annual May Lecture) 
TErEVLSiON Soon ty (at Engineers’ Club, Coventry Stieet), at 8 — Capt 
R Wilson and A A Waters Some Practical Considerations m the 
Building of Telev ision Apparatus —Demonstrations —Model Showing 
Mechanical Exploiing as the Sjieed of the Disc Increases from Zero, 
E R Poole —Model of “ Talking Film ” Projector, pi S Ryland 


WEDNESDAY, May 8 

Ro\al Society of Medicine (Surgery Sub -Section of Proctology) 
(Annual General Meeting), at 4 45 —At 5 -Discussion on Fistula-in-ano 
Geolooical Society of London, at 6 80 -<-F M Trotter The Glaciation 
of Eastern Bdenside, the Alston Block, and the Carlisle Plain — J A 
Douglas A Marine Tnassic Fauna from Eastern Persia 
Royal Society of Arts, at 8 

Elbctroplaters’ and Depositors’ Technical Society (at Northampton 
Polytechnic Institute), at 8 15 —Dr H C Cocks Some Possible Uses 
of Alternating Currents in Eleetrodeposition 
Institution op Chemical Engineers (jointly with Institute of Fuel) — 
Discussion on The Scope of the Chemical Engineer in Relation to the 
Fuel Consuming Industries 


THURSDAY, May 0 

Royal Society, at 4 30 — R H Fovvler and Dr P Kapit/a Magneto- 
striction and the Phenomena of the Curie Point — Prot C G Darwin 
A Collifaion Problem in the Wave Mechanics — J A Gaunt The 
Relativistic Theory of an Atom with many Electrons — R de L 
Kronig The Quantum Theory of Dispeision in Metallic Conductors. — 
Papers to be read by title only — F J Wilkins The Kinetics of the 
Oxidation of Copper Pait I —0 E Eddy, Prof T H Lahy, and 
A H Turner Analysis by X Ray Spectroscopy —M C Johnson The 
Adsorption of Hydrogen on the Surface of an Eleetrodeless Discharge 
Tube — A Elliott The Absorption Band Spectrum of Chlorine — 
H W Thompson and C N Hinshelwood The Influence of Nitrogen 
Pei oxide on the Combination of Hydrogen and Oxygen — H J Phelps 
and R A Peters The Influence of Hydrogen Ion Concentration on 
the Absorption of Weak Electrolytes by Pure Charcoals -Dr H T 
Flint The First and Second Order Equations of the Quantum Theory 
— S Bhagavantam The Magnetic Amstropy of Naphthalene Crystals 
—A H Wilson Perturbation Theory m Quantum Mechanics II — 
C a Lyons and Dr E K Rideal On the Stability of Unimolecular 
Films Parts 1 , II , and III — P A M Dirac Quantum Mechanics 
of Many -Electron Systems —Prof 0 W Richardson and P M 
Davidson The Spectrum of H 2 The Bands Analogous to the Par- 
helinm Line Spectrum Parts HI and IV —H E Hurst The Suspen- 
sion of Sand in Water — D Brunt The Transfer of Heat by Radiation 
find Tuibulence in the Lower Atmosphere — R K Asundi The Third 
Positive Carbon and Associated Bands —Prof G I Taylor The 
Criterion for Tui bulence in Curved Pipes — W G Biekley Hydro- 
dynamic Forces acting on a Cylinder in Motion, and the Idea of a 
‘ Hydrodynamic Centre ’—M L E Oliphant The Action of Metastable 
Atoms of Helium on a Metal Surface — J Hargreaves The Eflect of a 
Nuclear Spin on the Optical Spectra —Prof M N Saha and Ramash 
Chandra New Methods m Statistical Mechanics — N F Mott The 
Interpretation of the Wave Equation for Two Electrons 
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iNSTiiuTEoi Pathoiogv AND Rese V.RCH (St Mdiy’b Hospital, W 2), at 
j — Di E D Adrian The Nei vous Mechanism of Sensation and Mov e- 
ment 

Institution of Electrical Engineers, at b —Annual General Meeting 
Iron and Steei iNsriTUTE (at Roj-al Technical College, Glasgow), at 7 — 
Discussion on A New Method foi the Production of Sound Steel, by the 
Hon Sir Charles Faisons and H M Duncan —Third Report on Hetero- 
geneity of ftteel Ingots, by a Committee of the Institute —First Report 
on Blast-Furnace Plant and Piactiee, by a Committee ot the Institute 
—Twenty Months’ Results ot Drv'-Blast Operation, by E H Lewis — 
The A I B Sinter Plant at Messrs Guest, Keen and Nettlefolds, Ltd , 
Caidifl Woiks, by W E Simons 

Oil and Cor our Chemists’ Association (at 30 Russell Square), at 7 — 
F Fancutt Painting as it Afteets the Railwaj s 
Rov AL PHorof.RAPHic SOCIETY OF Grfai’ BRITAIN (ColouT Group), at 7 
OpriGALSociETV (at Imperial College ot Science and Technology), at 7 30 — 
T H Court and Dr M von Rohr Contributions to the History of 
the Spectacle Makers’ Company (Second Paper on the Court Collection) 
Royal Society of Medicine (Nemology Section), at S 30 — Annual 
General Meeting 

FRIDAY, May 10 

Roval Astronomical Society, at j - Prof E Heit/sprung The 
Pleiades (George Dai win Lecture)— E A Kreiken On the Dwarf 
Nature ol Don We Stars 

Physical Society (at Imperial College of Science), at 5 —Dr W E 
Sumpner Heaviside’s Fractional Difterentiatoi — J FI Awbeiy A 
Simple Method ol Fitting a Straight Line to a Senes of Observations — 
B W H Selvvyn Arc Spectra in the Region Alb00-A2100 —Dr 
K R Rao The Spectrum ot Trebly ionised Thallium — G A Wedg- 
wood The Elastic Properties ot Thick Cylindrical Shells under 
Internal Pressure — A Demonstration relating to Standaids ot Length 
and Mass, by J E Sears 

iNsrirunON oi- Municipal and County Enginiebe (at Abbey Hotel, 
Kenilworth), at 6 80 —Discussion on Staie Bridge, D H Brown , Kenil- 
worth Castle and Town, S Douglas 
Royal Society of Medicine (Clinical Section), at b 30 — Annual General 
Meeting 

Malacological Society of London (in Zoological Department, Univ ei sity 
College), at b 

Royal society of Arts (Indian Meeting), at S - Capta n P Johnston- 
Saint An Outline of the History ot Medicine m India (Sir George 
Birdwood Memorial Lecture) 

Royat Institution of Great Britain, at 0 —Prof A E Boycott The 
Twist of Snail Shells 

SAIURDAY, May li 

Institution oi Municipal and County* Engineers (South Wales Distiict) 
(at Council Chamber, Swansea), at 3 15 —Discussion on Some Road and 
Other Schemes at Swansea, R Hudson , Swansea Mam Drainage 
Scheme and Flood Belief Schemes, J Hassall , Llansamlet bew'age 
Pumping Scheme, Swansea, M E Habershon 
Royal Sochty of Medicine (Balneology and Climatology Sections) (at 
Harrogate) 

PUBLIC LECTURES. 

FRIDAY, May S 

University College, at 4 —Prof A J Hall Some ot the Sequels of 
Epidemic Encephalitis (Lethargiea) —At 5 30 (Succeeding Lecture 
on May 10 )— Prof R Robinson Public Inaugural Lecture 
Imperial College of Science and Technology, at 5 30 —Prof F 0 
Bower The Origin of a Land Flora reviewed 21 Years after Publication 
(Huxley Memorial Lecture) 

TUESDAY, May 7 

Imperiai College of Science and Technology— Royal School op 
Mines, at b 30 —Prof E de Margerie Some Aspects of French 
Tectonics (Succeeding Lectures on May 10 and IS ) 

Institute op Metals (at Institution of Mechanical Engineers), at 8 — Sii 
Oliver Lodge Some Ideas about Metals (Annual May Lecture) 

WEDNESDAY, May S 

University oi Birmingham, at 4 30 — Dr C Singer Medicine and the 
Rev IV al of Learning 

CONGRESSES. 

May 6 to 11 

International Conc.rlss of Military Medicinf and Pharmacy (in 
London) —Subjects to be discussed —The Evacuation ot Sick and 
Wounded by Air and Water, Tropical Fevers of Short Duiation , 
Injuries to Blood-v essels and their Sequela-* , Physical and Chemical 
Analysis of the Glass and Rubber Articles Employed by the Medical 
Sei vices , The Standard of Dental and Physical Fitness m the Various 
Military Services 

May 15 to May 20 

Royal Instifutp of Public Health Congress (at Zurich) 

Section I —State Medicine and Municipal Social Hygiene 
Section II —Industrial Hygiene and Industiial Diseases 
Section III —Child Welfare, School Hygiene, and Women and Public 
Health 

Section IV —Pathology, Bacteriology, and Biochemistry 
Section V — Tuberculosis 
Section VI -Climatology and Sports Hygiene 
Section VII —Veterinary Medicine and Meat Hygiene 

May 15 TO May 23 

World Power Conferfnce on Completf Utiiisation of Watlr Power 
Resources (at Barcelona) -Subjects to be dealt with - General Hydio- 
logical Problems , Technical Problems of Water Power Utilisation , 
Economic and Financial Problems , Legal Problems , Protective 
Measures and Defence Works ot Undertakings 
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A Royal Commission on the Civil Service. 

AT the last meeting of the National Whitley 
Council for the Civil Service, the staff side, at 
the instance of the Institution of Professional Civil 
Servants, moved for the appointment of a joint 
committee of the Council m the following terms* 

That a joint committee be appointed to inquire 
into the recruitment, organisation, duties, and pay 
of the professional, scientific, and techmeal Civil 
Servants employed in the scientific, research, and 
experimental branches of the Public Service, and 
to make recommendations 

In reply, the official side of the Council, speaking 
on behalf of the Government, stated that while 
the motion for such a committee could not be 
accepted, the Government had decided to set up 
an inquiry into the organisation and lay-out of the 
research departments, upon which persons outside 
the Civil Service familiar with the problems in- 
volved would be invited to serve The Institution, 
while not satisfied that the views of the staffs it 
represented would he adequately considered by 
such an inquiry, decided to await further infor- 
mation before settling the policy it should adopt, 
and to call an early meetmg of the standing joint 
committee of the Institution and the Association 
of Scientific Workers. 

Two days after the meeting of the National 
Whitley Council, the Prime Minister unexpectedly 
announced to a women’s deputation, not primarily 
concerned with Civil Service questions, that if 
returned to power the Government had decided to 
set up a Royal Commission on the Civil Service, 
with, it appears, wide terms of reference which 
would permit of a radical re-examination of the 
structure and organisation of the Service. This 
announcement was received with surprise in 
ojB&cial circles, and it was thought in some quarters 
that the Royal Commission would, in view of the 
character of its proposed reference, take within 
its scope the inquiry concerning the research de- 
partments. The Institution has made inquiries 
through the staff side of the National Whitley 
Council, and learns that two separate inquiries are 
m fact intended. 

It is all to the good that the special problem of 
the orgamsation of research under the auspices of 
the State should receive expert and impartial 
consideration The recent Report of the Research 
Co-ordination Sub -Committee of the Committee of 
Civil Research indicated that there was scope for 
closer co-ordination in certain directions, and 
better organisation and concentration of control 
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should lead to a higher status for the research 
departments, and so to better conditions for the 
scientific staffs, which lag far behind those of non- 
scientific civil servants. But it is to be hoped that 
the Royal Commission will be so constituted as to 
ensure that, in the consideration of the structure 
of the Civil Service, due regard will be paid to the 
views of those who hold that science is an integral 
part of the life of civilised communities, and that 
economical admmistration requires a full recog- 
mtion of the contribution that the technical expert 
in the wide sense can make towards the promotion 
of social welfare In the Civil Service the technical 
expert has little or no authority and is normally 
regarded as a mere consultant, with the result 
that his career and status are adjusted accordingly. 
The control of the Service by a close caste of 
administrators, few of whom have received an 
advanced scientific training, has inevitable reac- 
tions on the part that the man of science, whether 
pure or applied, is permitted to play in admmis- 
tration. Status in the Civil Service, as elsewhere, 
is reflected in remuneration, and Sir Richard Red- 
mayne has recently pointed out in his presidential 
address to the Institution of Professional Civil 
Servants that the highest scientific posts m the 
Service carry half the salary of the highest 
administrative posts 

The modern State cannot afford to treat in this 
fashion those upon whom material progress de- 
pends. Efficiency of the administrative machine 
must depend upon a ready acceptance of the 
results of research and appreciation of the need for 
the scientific approach in the solution of adminis- 
trative problems A Royal Commission which 
does not include a number of scientific and pro- 
fessional men of acknowledged authority and 
experienced in the application of scientific method 
and discovery to admmistrative necessities will 
inevitably produce a report highly coloured by 
traditional ‘ establishment ’ notions in the Civil 
Service, which will rivet upon the Service for yet 
another generation a system of control now some 
two generations old and completely out of touch 
with modern necessities Mr. Churchill, in reply 
to a parliamentary question, has stated that the 
object of the Royal Commission is to undertake 
‘‘ a dispassionate and informed examination of 
the Civil Service from the point of view of its 
efficiency as a national instrument and of its own 
well-bemg ”. These words are admirable, but we 
shall await with interest the actual terms of refer- 
ence, and above all the actual personnel of the 
Commission. 


Rays and Waves. 

(1) Handbuch der Expenmentalphysik Heraus- 
gegeben von W Wien und F Harms. Unter 
Mitarbeit von H Lenz Band 15 Radio - 

aktivitat. Von Prof. K. W. F, Kohlrausch. Pp. 
xii -1- 985. 81 gold marks (2) Band 18 Wellen- 
optik und Polarisation Bearbeitet von K. F. 
Bottlmger, R Ladenburg, M v Laue, Hans 
Schulz. Photochemie, von E Warburg Pp. 
XIV + 674 63 50 gold marks (3) Band 19: 

Dispersion und Absorption Von Prof George 
Jaffe Medien mit veranderlichem Brechungsindex 
und Lichtzerstreuung Von Prof Richard Cans. 
Pp viii + 430. 41 gold marks. (4) Band 23: 
Phosphoreszenz und Fluor eszenz. Teil 1. Von 
P. Lenard, Ferd. Schmidt und R Tomaschek. 
Pp xxiii + 741 71 gold marks. (5) Band 23 : 

Phosphoreszenz und Fluor eszenz. Teil 2. Von 
P Lenard, Ferd. Schmidt und R. Tomaschek. 
LichteleMrische Wirkung Von P. Lenard und 
A. Becker Pp xi + 745-1544 72 gold marks. 

(Leipzig Akademische Verlagsgesellschaft 
m b H , 1928 ) 

T O the third book of Newton’s “ Opticks ” are 
appended certam famous Queries, some of 
which are as applicable to-day as when they were 
first written In Query 17 he asks : When a ray 
of light falls upon the surface of any pellucid body, 
and is there refracted or reflected, may not waves 
of vibrations, or tremors, be thereby excited in the 
refracting or reflectmg medium at the point of 
incidence, and continue to arise there, and to be 
propagated from thence as long as they continue 
to arise and be propagated . . . ^ and are not these 
vibrations propagated from the point of incidence 
to great distances ? and do they not overtake the 
rays of light, and by overtakmg them successively, 
do they not put them mto the fits of easy reflexion 
and easy transmission described above ^ ” 

In these days when waves of light pose as 
corpuscles or quanta, and material particles assume 
the characteristics of waves (albeit waves m space 
of many dimensions), the whole of modern physics 
might be included m the two terms ' rays ’ and 
‘waves’. But these volumes of the monumental 
“ Handbuch der Experimentalphysik ” are more 
particularly concerned with light waves and the 
rays from radioactive substances, and there is no 
danger of misunderstanding when they are sum- 
marised under these two headmgs. At the same 
time, the dilemma which confronts the physicist 
is reflected in the treatment meted out to the 
quantum theory by the different authors to whom 
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the work has been assigned Some accept the [ Bellingham and Stanley. Reproductions are 


theory whole-heartedly, others with evident hesi- 
tation 

(1) Prof Kohlrausch of Graz has written a com- 
plete and impartial account of the science of radio- 
activity, and we have nothing but praise to give to 
this admirable volume In some Continental text- 
books we have noticed a tendency to belittle or to 
ignore the work of the Cavendish Laboratory and 
the Cambridge physicists. No such tendency is 
to be found in this volume, where we meet re- 
peatedly the names of J J Thomson, C. T. R. 
Wilson, E. Rutherford, and their numerous fellow- 
workers. The longest chapters in the book are 
devoted to gamma rays — a subject to which Prof. 
Kohlrausch has made important contributions — 
beta rays, and alpha rays Very remarkable are 
the results obtained by the use of Wilson’s cloud 
chamber, by means of which the tracks of such 
rays are made visible In particular, mention 
may be made of the stereoscopic pictures by 
Meitner and Ereitag (Figs 169 and 170), in which 
the path of a hydrogen particle set in motion by 
the impact of an alpha ray is clearly marked. 
Some of Blackett’s photographs are also well re- 
produced We have taken special mterest in the 
account of the H rays, including the description of 
Stetter’s experiment, using Aston’s mass-spectro- 
scope to show that the mass of such a particle is 
identical with the mass of the hydrogen atom. 

(2) The greater part of vol 18 is devoted to 
physical optics Rudolf Ladenburg gives an 
interesting critical account of the measurements 
of the velocity of light, taking Michelson’s latest 
value, c =299,796 km /sec., as a standard. In an 
added note it is pointed out that this is in close 
agreement with the value deduced by the astro- 
nomical method (H. Spencer Jones) ^ 

M V. Laue is responsible for valuable articles on 
the optics of moving bodies, the reflection and 
refraction of light at the interface between iso- 
tropic bodies, and the interference and diffraction 
of electromagnetic waves (with the exception of 
X-rays) The first of these contains information 
as to recent researches not easily available to the 
student. The same remark applies to Bottlmger’s 
short article on the relativistic displacement of 
spectral lines towards the red and the bending of 
light in the gravitational field of a star. The 
polarisation of light is well treated by Hans Schulz, 
who gives a careful account of historical and modern 
experiments and apparatus — ^we notice references 
are made to instruments by Hilger and by 

1 See ISTATiriiB, vol. 120, p 602 , 1927. 
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given of the striking interference patterns of 
crystals due to H Hauswald. 

A short article of 40 pages by E. Warburg on 
photochemistry is included in this volume. The 
author seems to have imposed severe restrictions 
on himself in his treatment of this subject, and the 
result is somewhat disappointing This arises in 
part from the complexity of the material, for 
although the quantum theory affords some ex- 
planation of the simpler photochemical processes, 
the reactions are m general complicated by second- 
ary changes which cannot at present be traced in 
detail or subjected to critical analysis When 
absorption of incident radiation takes place, an 
electron is raised to a higher quantum level, or in 
other words, energy of radiation is transformed 
mto quantum energy It is now assumed that, by 
interaction with another molecule, this quantum 
energy can be changed into another form of energy, 
m this case, chemical energy. 

To set up and preserve the laws of statistical 
equihbrium a particular process can m general 
never be supposed to act alone, unaccompanied by 
a correspondmg reverse process ; only the two 
together form a possible single mechanism of inter- 
action Collisions between electrons and atomic 
systems may be divided mto two types, those in 
which kmetic energy of electrons is changed into 
quantum energy of atomic systems, and those in 
which the inverse change of quantum energy mto 
kmetic energy of electrons occurs In thermo- 
dynamic equilibrium there must be just as many 
collisions of one type as of the other According 
to Franck, this conclusion must also be drawn 
with regard to the collisions between excited and 
unexcited atomic systems 

(3) Vol 19 of the ' Handbuch ’, though less bulky 
than some of its compamons, deserves special 
attention, as it has to do with subjects of great 
theoretical importance. Prof. Jaffe, of Giessen, 
writes on the related topics of the dispersion and 
absorption of light After a short historical intro- 
duction the classical theories are discussed briefly 
but adequately The theory of dispersion was 
first suggested by Maxwell in a question in the 
Cambridge Mathematical Tripos of 1869, but 
important work was done by Sellmeier (1871), who 
independently advanced the view that the differ- 
ences in the velocity of light in different materials 
must be attributed to the direct action of the 
vibrating particles of the medium set m oscillation 
by the ether vibrations. The electromagnetic 
theory of dispersion is then described, and the 
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later developments consequent upon the adoption 
of the electron theory discussed Next we have 
an account of the application of the quantum 
theory to the problem, leading up to the dispersion 
formula of Kramers, and finally to the new quantum 
mechanics — a truly notable record of scientific 
progress The experimental aspects of the sub- 
ject are next taken up, gases, liquids, and solids 
being considered in turn, and comparison between 
theory and experiment being kept in view through- 
out Chapter vi. deals with several related 
questions of great interest, such as the number 
of dispersion electrons, and the probability of 
quantum transitions. 

Part II. consists of three chapters deahng with 
absorption, commencing with an account of the 
theories, including the collision theory of Lorentz 
and also the theory of Planck, m which the damp- 
ing is referred solely to radiation. Then follow 
descriptions of experimental methods and of the 
results obtained for gases and vapours, liquids and 
solids. The whole work is well done and deserves 
high praise. 

Prof. Cans of Konigsberg contributes a short 
chapter on media with variable refractive mdices, 
and a further three chapters, which, in view of the 
growing importance of their subject, might well 
have been longer, on the molecular scattering of 
light. 

(4) The difficulty of dealmg with the vast amount 
of material accumulatmg as the result of modern 
scientific research is illustrated by the volumes on 
phosphorescence and fluorescence The method, 
which consists in abstracting or reproducing m 
considerable detail a large number of origmal 
papers, is far from attractive In the opmion of 
the reviewer, who sympathises with the authors 
in their task, more severe pruning and more 
critical selection would have mcreased greatly the 
value of the resultmg work We hold that the 
author of such a volume need not attempt to 
provide an exhaustive account of all available data, 
even were that humanly possible, but rather to 
supply a judicious and stimulatmg survey of the 
mam facts and theories In the subject of lummes- 
cence the difficulty is acute, arising m part from 
the fact that the development of the theory has 
not kept pace with the increase in the number of 
facts of observation and experiment. 

The historical method is followed in the earlier 
part of the volume, which begms with an account 
of the observations of Canton, Stokes, and Becquerel, 
followed by a description of the work of Klatt (to 
whom the book is dedicated), of Lenard and his 
No qiOfi Vnr 19^1 
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fellow-workers, notably Hausser and Saeland. 
We can do no more than mention the investiga- 
tions of Gudden and Pohl on the electrical conduc- 
tivity of phosphorescent materials when illumin- 
ated, and the work of the same investigators and 
of Schmidt on the dielectric constant of the 
material 

(5) The second part of Vol 23 contains five 
chapters which conclude the discussion of phos- 
phorescence and fluorescence, and five more cover- 
ing some 500 pages which are concerned with 
photoelectric activity In the chapter on fluores- 
cence, it is pointed out that the time durmg which 
the emission continues after the cessation of the 
stimulus does not afford a sharp criterion to enable 
us to distinguish between fluorescence and phos- 
phorescence It is suggested that a better criterion 
may perhaps be found in the photoelectric effect, 
which postulates the complete separation of 
electrons from the active centres of the phosphore 
in all eases of phosphorescence of long duration. 

Of outstanding mterest are the researches of 
K. W. Wood and others on the fluorescence of 
gases and vapours. When sodium vapour is 
illuminated by sodium light, some of this hght 
IS re -emitted without change of wave-length 
as resonance radiation But, in addition, other 
monochromatic radiations, formmg resonance 
spectra, are given out when the vapour is illumin- 
ated by the light of metalhc arcs. Recent investi- 
gations have done much to unravel the complicated 
Ime spectrum obtamed m this way 

The section on photoelectricity is mainly due to 
A Becker, and even if emphasis is laid on the work 
carried out by German investigators, it is useful 
to have the results summarised by one who has 
himself made important contributions to the 
subject We may mention in particular his work 
on the relation between photoelectric and therm- 
ionic emission. The reviewer turned at once to the 
chapter on photoelectric fatigue, and was interested 
to fimd that this perplexing phenomenon is attri- 
buted by the author mainly to the influence of gas 
(ozone) or vapour (water vapour) on the emission 
of electrons The final chapter is on the practical 
applications of photoelectricity, and refers to the 
increasing importance of photoelectric cells in 
photometry. 

It was by studymg the energy of photoelectric 
emission that Einstem in 1905 was led to the 
theory of light quanta, which seemed in direct 
antagomsm to the wave theory of hght. The 
energy of the light quantum of frequency v was 
assumed to be hv where h is Planck’s constant. 
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We may conclude with a question put by Schrod- 
inger at the end of his lectures on wave mechanics : 
Is it quite certain that the conception of energy, 
indispensable as it is m macroscopic phenomena, 
has any other meaning m micro -mechanical 
phenomena than the number of vibrations in h 
seconds H S Allen 


The Evolution of Human Races. 

L'Ologenese humaine {Ologemsme) Par Dr George 
Montandon Pp xi + 477 -i- 14 planches (Pans : 
Felix Alcan, 1928 ) 200 francs 

R GEORGE MONTANDON is knowm to 
anthropologists because of the contributions 
he has made to our knowledge of the Mongoloid 
peoples of Asia, of the inhabitants of Abyssima, and 
of the primitive cultures of Africa In the present 
imposing book he appears as the author of a work 
on systematic anthropology He has here attempted 
to do two quite separate things to give a system- 
atic account of the living races of mankind — of 
which he distinguishes twenty — and at the same 
time to apply a new theory to explam the origm of 
human races The theory of evolution which he 
applies is that formulated by Prof Rosa of Modena 
m 1918 and named by its originator ‘ ologenesi ’ 
(holos, entire) We think the author would have 
done much better to have written two books — one 
for the exposition of the theory he has adopted, 
and utihsed the other for his valuable data and 
charts relating to the descriptive ethnology of man- 
kind In brief, the theory is the weakest part of 
Dr. Montandon’s book, and many anthropologists 
may turn away before they reach the really valu- 
able chapters We also think that the earlier 
chapters, which attempt to trace the origin of the 
earth and of life, might well have been omitted 
After citing the various theories which have been 
formulated to explam the origin of new species — 
Lamarckism, Darwinism, neo-Lamarckism, neo- 
Darwmism, mutatiomsm, etc — the author rejects 
them all in favour of Rosa’s ‘ ologemsme and 
proceeds to apply this theory to explain the facts 
of human evolution It is not necessary to enumer- 
ate all the postulates of his theory , they are numer- 
ous and arbitrary We need only mention two or 
three which are essential to understand its applica- 
tion to a race of human beings. The theory pre- 
sumes that every man, woman, and child of a race 
IS ‘ wound-up ’, so that all, after passing through a 
certam number of generations, will arrive at a criti- 
cal or maturation stage On this stage bemg 
reached the whole species divides, half of the in- 
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dividuals being changed into one kind of race, the 
other moiety into another Races ' unwind ’ and 
reach critical stages at different rates — some rapidly, 
others slowly — so that a backward race may be a 
true cousin of another which is highly advanced. 
The theory is determimst in nature, but environ- 
ment, habit, and competition are operative and 
modify the result Races have also arisen by 
hybridisation Further, as mankind is and has 
been distributed over wide areas of the world for 
long geological epochs, each area being the scene of 
independent advance, it is foolish to speak of, or 
search for, a limited area of origin or cradle for man- 
kmd Under this theory a new race appears at the 
same time over a wide area. 

In a brief notice such as this, it is impossible to 
give a full exposition of Dr. Montandon’s ideas, but 
enough has been stated to place the reader in pos- 
session of their trend Their practical application, 
even in Dr Montandon’s hands, requires a consider- 
able degree of constraint to make facts fit with ex- 
pectation On the other hand, the author never 
shirks facts , he has searched all the latest litera- 
tme dealing with blood reactions, immunity, etc., 
and sought to fit them into his scheme. Indeed, 
the book is a valuable repository of fact, even if the 
theory of ‘ ologemsme ’ proves to have little or no 
permanent value 


Chemistry and Physics of Sea Water. 

Biological Chemistry and Physics of Bea Water By 
H. W Harvey. (Cambridge Comparative Physio- 
logy Series.) Pp x -i- 194 (Cambridge At the 
University Press, 1928 ) 10<s ^d. net. 

T his book deals with the particular chemical 
and physical conditions in the sea which 
appear to be most important m affectmg the growth 
of plants and animals The author reviews the 
results of researches subsequent to the publication 
of KLrummel’s “ Handbuch der Oceanographie ” m 
1911 Smce H M S Challenger led the way in 1872, 
there has been a steady increase in the number of 
vessels investigating the high seas, while at the 
same time marine biological stations established m 
mcreasing numbers in different countries have m- 
vestigated the conditions in coastal waters The 
combination of a laboratory on shore with a small 
sea-gomg vessel has proved particularly fruitful, and 
provides the author with much of the material for 
this book 

Chapter i gives a brief summary of the general 
physiology of marine orgamsms, the factors con- 
trolling photosynthesis, and the relation of the 
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animals to changes in oxygen tension, temperature, 
and light. The part played by the so-called dis- 
solved organic matter is still obscure, but it is prob- 
ably important Chapter ii. deals with the chemi- 
cal composition of the water, the dissolved salts and 
gases, and the hydrogen ion concentration Prac- 
tical details for the estimation of the more import- 
ant substances are given There is an interestmg 
table of the elements occurring only in minute 
traces in the sea, of which there is a large number. 
Many of these rare substances are extracted from 
the water by the organisms, and they may assist or 
even replace related substances in metabolic pro- 
cesses, as copper replaces iron in the respiratory 
pigments of the Crustacea. 

Eecent work on the supply of food materials for 
the phytoplankton has shown that the mtrates and 
phosphates are formed in the deeper layers and are 
brought to the surface by currents This depend- 
ence of the phytoplankton (and of course ultimately 
all the plankton, great and small) on currents leads 
to considerable space being devoted to water move- 
ments. The understanding of these movements is 
facilitated by a number of clear diagrams. A short 
account is given of the recent work of Bjerknes and 
Sandstrom on the mathematical treatment of cur- 
rents Chapter iv. deals with the gain and loss of 
heat by the water and with the currents, which are 
largely responsible for the vagaries of temperature 
that are found in many places. The study of the 
distribution of temperature with depth shows that 
in summer a layer of warmer water from 10 to 50 
metres in depth overlies a layer of colder water, 
there being a difference of temperature of several 
degrees between the two. This condition, which 
occurs regularly in the summer in lakes in temperate 
regions, has only recently been noticed in the sea, 
although many of the old temperature records show 
it quite clearly. The difference in density between 
the two layers prevents them mixmg freely, and so 
prevents the phosphates and mtrates formed in the 
deeper water from reaching the surface where they 
can be utihsed by the plants A prolonged period 
of fine weather in summer may therefore cut off the 
food supply of the phytoplankton 
Chapter v deals with the colour and the penetra- 
tion of light into sea water. There is here a con- 
siderable field for experimental work, apart from 
that on photosynthesis, on the effects on marme 
organisms of light of different wave-lengths. 
Chapter vi. concludes with a brief review of factors 
influencing the fertihty of the sea and its fluctua- 
tions. Here we are no nearer the solution than we 
are to solving the problem of the fertility of the 
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soil, and one of the greatest difficulties m the way 
is that we know so little of bacterial activity 
The author has succeeded m presenting the reader 
with a clear review of the present position of the 
study of the ph^^sioal environment in which marine 
organisms live There is a list of references to re- 
cent literature at the end of each chapter, which adds 
to the value of the book. It can be recommended 
to all who are mterested m the sea, and particularly 
to those who are studying the physiology of its 
inhabitants 

Our Bookshelf. 

Lehrhuch der Uxpenmentalzoologie • Expenmentelle 
Entwicklungslehre der Tiere Von Prof Dr. 
Bernhard Darken. Zweite Auflage. Teill. Pp 
320 Teil 2 (Schluss) Pp xii + 321-782 (Ber- 
lin : Gebruder Borntraeger, 1928.) 51 gold 

marks 

In his first few pages the author of this book defines 
very accurately the scope of the subject with which 
he deals It is to include all branches of the 
analytical study of development m the animal 
orgamsm considered as a whole, but not that of its 
parts considered separately In the book he there- 
fore discusses heredity, fertihsation, and the differ- 
entiation of specific form He does not deal with 
the growth of the body in size. Having so defined 
his subject, he proceeds to name it ‘‘ Experimental 
Zoology The use of this title is open to objection 
from many points of view. In the first place, it is 
not descriptive. The experimental method is now 
used, or is coming to be used, in all branches of the 
science, wherever its use is effective Its use is 
certainly as characteristic of many other branches 
as it IS of the subject of this book. But a more 
important objection is that a classification of a 
science by the methods used in its various branches 
must always be unsound. In zoology this type of 
classification has been widely used and owes its 
origm to the history of the science. To speak of 
experimental zoology to-day in the sense of the 
author of this book, or in any similar sense, is an 
anachromsm It would surely be better to allow 
the term to fall into disuse and to name all the sub- 
divisions of the science accordmg to the subject 
matter of each. It would not be difficult to choose 
such a title for the subj'ect of this book 
Probably the chapters which deal with the experi- 
mental study of differentiation will be of most use 
to biologists outside Germany This is a subject 
which German biologists have made particularly 
their own, and a good summary of their recent work 
upon it was needed This need the book seems to 
supply. The other parts of the subject have been 
more frequently summarised, and the account given 
here is often short and sometimes incomplete. In 
particular, only some of the aspects of fertihsation 
are discussed, and a theory is put forward in regard 
to it with which by no means all workers upon the 
subject will agree. 

It is perhaps not surprising that the examples 
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quoted are largely results obtamed by German 
workers. JYumerous examples could be given in 
which work of apparently equal or greater im- 
portance by other biologists is not discussed. In 
other respects the second edition of the book appears 
to have been brought up-to-date. It should be 
useful to biologists in Great Britain. 

A Laboratory Manual of Elementary Physical 
Chemistry. By Prof. Edward Mack, Jr , and 
Prof. Wesley G. Prance Pp xi-i-195. (New 
York D Van Nostrand Co , London Mac- 
millan and Co , Ltd., 1928 ) 85 6^^ net. 

The laboratory manual of Profs. Mack and Prance 
begins with three theoretical Exercises ”, dealing 
with units and dimensions, sigmficant figures, and 
errors of experiment, respectively These are 
followed by a series of thirty-five experiments, of 
which two are concerned with determinations of 
molecular weights in solution, two more with con- 
ductivities and transport numbers, two with the 
preparation of a standard cell and the study of a 
concentration cell, whilst the hydrogen electrode 
and indicators form the subject of two more experi- 
ments in the electrical section of the book. These 
experiments provide adequate samples of measure- 
ments of those properties of dilute solutions of 
electrolytes which have occupied such a promment 
position in physico-chemical literature during the 
past forty years, but they leave room for an 
exceptionally large proportion of experiments with 
gases and liquids other than dilute solutions 
The course is therefore exceptionally well- 
balanced, and can be recommended on account of 
its progressive outlook The text dealing with the 
individual experiments is well written, and is pre- 
sented in an attractive form. The manual is a 
competent and trustworthy guide for a laboratory 
course of thirty-six periods, and would serve as a 
good preparation for more advanced work in 
physical chemistry. 

The Year-Book of the Scientific and Learned Societies 
of Great Britain and Ireland * a Record of Work 
done in Science, Literature, and Art during the 
Session 1927-1928 by numerous Societies and 
Government Institutions Compiled from Official 
Sources. Forty-fifth Annual Issue Pp. vii + 
420 (London : Charles Griffin and Co , Ltd , 
1929 ) I85 net. 

A NOTE of warning is sounded in the preface to the 
new issue of this valuable annual. The publishers 
state that for some years past ‘‘ the heavy cost of 
production has been altogether out of proportion 
to the sales ”, and that although they are anxious 
to continue their part, they cannot do so without 
more support. 

As usual, the societies included are grouped m 
fourteen sections according to the subject of their 
activities. Societies with London headquarters 
come first, followed by provincial, Scottish, and Irish 
societies. In each case the address, officers, and par- 
ticulars of meetings, membership, and pubhcations 
are given, followed by a list of papers read durmg the 
session 1927-28. Incidentally, it is remarked that 
m future, only papers which are published are to 
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be included, so that the Year-Book will be an index 
of published work, and as such alone the volume 
must be of considerable service Government de- 
partments such as the National Physical Labora- 
tory are mcluded in their appropriate sections. 

The thanks of scientific workers generally are 
due to the officials of the societies who have co- 
operated with the publishers in making the Year- 
Book not only available but also authoritative. 
We hope with the pubhshers that sufficient sales 
will be forthcoming to make possible the continu- 
ance of this useful reference book. 

Preparation of Scientific and Technical Papers. 
By Prof Sam F Trelease and Emma Sarepta 
Yule Pp 117. (London Bailli^re, Tindall 
and Cox, 1927 ) 7s net. 

If every beginner, and some experienced trans- 
gressors, were to digest -the contents of this little 
book before agam attempting to place on printed 
record the method and results of a scientific 
investigation, critics of the quahty of such con- 
tributions to literature would m large measure be 
deprived of illustrative material, of which there 
is at present no lack Indeed, had the advice 
which the authors offer been less well founded, 
and their specific directions less generally accept- 
able than IS in fact the case, they would still have 
rendered notable service in emphasismg the im- 
portance in such matters of clear and logical 
presentation, of attention to detail, and of a 
reasonable measure of uniformity Thus, whilst 
there may be two opinions concermng some of the 
individual instructions, there can be one only con- 
cerning the value of the book as a whole. The 
subject matter deals concisely with the arrange- 
ment of a paper and its preparation for the press, 
and the attention which is afterwards required of 
the author ; it includes a description of methods 
of citation, abbreviation, tabulation, and illustra- 
tion. Editors and readers of scientific hterature 
will agree that there was room — on many a shelf — 
for such a book. A A. E. 

A Classbook of Practical Chemistry. First Year. By 
J. Morris Pp viii -1-103. (London Methuen 
and Co., Ltd., 1928 ) 2s. 

This book is intended for pupils commencing the 
study of chemistry. A new feature is that the 
directions for carrying out experiments are given 
on the left-hand pages, while the results are 
described on the right-hand pages, and the author 
suggests that “ by the adoption of some simple 
method of covering, the right-hand page is com- 
pletely hidden during practical work The suc- 
cess of such a scheme must depend largely upon the 
teacher and upon the age of the pupils. The in- 
structions for carrying out experiments are simple 
and clear, but the scope of the book might with 
advantage have been shghtly extended to include 
such experiments as the preparation of hydrogen 
and mtrous oxide. The melting and boiling points 
of sulphur are given as 115° C and 448° C. instead 
of 112*8° C. and 444° C. respectively. The equation 
for the reaction of magnesium with carbon dioxide 
(p 39) is incorrect. 
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Letters to the Editor. 

[The Editor' does 7iot hold himself responsible for 
opinions expressed hij his coi respondents Neither 
can he undertake to return, nor to correspond with 
the writeis of, rejected manuscripts intended foo this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Ozone Absorption during Long Arctic Night. 

In' Nature of April 27, p. 644, Prof R. W Wood 
again raises the hopes of astronomers that it may be 
possible to obtain an extension of the ultra-violet 
spectra of the sun or stars by going to a station near 
the pole at the end of the winter. He assumes — as 
mos't people have done — that the ozone in the atmo- 
sphere IS formed by ultra-violet radiation from the 
sun, and since it is the absorption by ozone which 
causes the abrupt extinction of stellar spectra at 
about 3000 A., he naturally concludes that this absorp- 
tion would be least vheie the upper atmosphere has 
had least sunlight 

I fear that it is necessary to dash any such hopes 
of astronomers, and possibly this note may save 
someone from the discomforts involved m a frmtless 
expedition to high latitudes in the winter. We have 
now, by the kindness of a number of helpers, a series 
of observations extending over many months at 
twelve stations, ranging in latitude from 70® N. to 
45® S. These observations are quite regular and 
consistent, and show that the lowest ozone values 
are foimd in tropical regions at any time of the year, 
while the highest ozone values are found m high 
latitudes in spring In the tropics there is practically 
no annual variation, but in high latitudes the annual 
variation is very large (the maximum amount of 
ozone is about twice the mimmum amount), the 
maximum being in spring and the mimmum being in 
autumn. The autumn values in high latitudes are 
nearly as low as those m the tropics, so that while in 
the spring hemisphere the amount of ozone increases 
rapidly from the tropics to the pole, m the autumn 
hemisphere the amount of ozone is nearly constant 
at all latitudes. 

These results are, of course, quite inconsistent 
with the suggestion that the ozone is formed by 
ultra-violet radiation from the sun. The shortest 
wave-lengths from the sun will undoubtedly form 
ozone, but the longer waves which are strongly 
absorbed by ozone will decompose it As there is so 
much more energy in the band of longer wave-length, 
it IS not surprising that the eqiu librium amount of 
ozone, when the atmosphere is subjected to both 
wave-lengths, should be very small. What forms the 
ozone IS not, at present, certain, but the connexion 
found between the amount of ozone and magnetic 
disturbance might suggest some action associated 
with the aurora, though occurring lower down (the 
ozone appears to be at a height of about 40 to 50 
km , while the minimum height of the visible aurora 
is about 90 km.) Whatever the action forming ozone, 
it IS clear that the equilibrium amount due to sun- 
light is always smaller than the amoimt actually 
present, so that the sunlight tends to reduce this 
amount 

If astronomers wish to get spectra extending as far 
as possible into the ultra-violet, they should go to 
the tropics, or should choose days in temperate 
regions during the autumn with anticyclomc con- 
ditions and a tropical air current above, as under 
these conditions the amount of ozone is as low in 
temperate regions as in the tropics. 

G. M. B. Dobson. 

Boars’ Hill, Oxford, April 27. 
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Thyroid and Temperature in Cold-blooded 
Vertebrates. 

The thyroid is w^ell known to be concerned with 
temperatm*e regulation m homothermic animals It 
seems, however, also to have a somewhat analogous 
function in cold-blooded foims In an expeiiment 
imdertaken to investigate the temperature coefficient 
of metamorphosis, a number of sets of half -grown 
Rana temporal la tadpoles, after all being exposed to 
the same concentration of filtered thyroid suspension 
m water for the same length of time, were placed at 
various temperatures from 3° to 30® C. The thyroid 
dosage was moderate, sufficient to produce meta- 
morphosis in about a ■week at room temperatuie 

As expected, temperature exerted a marked effect 
on metamorpluc rate Those exposed to tempera- 
tuj es below 6° C , how'-ever, provided a surprise After 
shownng a ceitain degree of change, they proceeded 
no further in metamorphosis Even wffien removed 
to room temperature, they continued mdefimtely in 
this half-and-half condition, as shown m the photo- 
graph (Fig. 1), taken several weeks after removal. 

That permanent intermediate conditions between 
larva and adult could be obtained in urodeles was 
already known from the work of 
Jensen and others on axolotls 
This IS, I believe, the first case 
in Anura It confirms the view 
that metamorphosis is not an all- 
or-nothing reaction The relation 
to temperature, however, is what 
especially concerns us here The 
half-and-half state can only be 
interpreted as follows . ( 1 ) the 
treatment with thyroid ah extra 
causes a marked compensatory 
reduction in the animal’s own 
thyroid (a fact well known in 
amphibian experiments) , (2) some 
of the effect of the thyroid dose, which causes rapid 
metamorphosis at higher temperatures*, is here used 
up in counteracting the effect of low temperature 
instead of m producing metamorphosis. 

Something of the same sort can be deduced from 
other work, such as that of Adler, who found that in 
untreated tadpoles high temperature caused regression 
of the thyroid, low temperature hypertrophy, both in 
growth and functional activity. 

The conclusion appears to be justified that in tad- 
poles the thyroid is acting as a primitive temperature - 
regulator, or rather as a temperature - buffer The 
metabolism of tadpoles is lower in the cold than in the 
hot , but thanks to the thyroid’s hypertrophy in the 
cold and regression m the hot, and to the fact that 
thyroid secretion increases metabolism, the difference 
is not so great as it would be without a thyroid On 
this view, the temperature coefficient of oxygen con- 
sumption and other metabolic activities should be 
greater in thyroidless than m normal tadpoles It 
would be of great interest for anyone who has com- 
mand of the technique of thyroidectomy in frog 
embryos to put this deduction to the test 

Julian S Huxley. 

King’s College, London, W.C 2. 


Mimicry. 

In Nature of April 27 there appears an article on 
mimicry by Dr. Hale Carpenter, of Uganda, in which 
he pays me the compliment of quoting extensively 
from an essay of mine on evolution which appeared 
in the volume " Evolution in the Light of Modern 
Knowledge”. In Dr. Carpenter’s article he asserts 
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that ‘ natural selection ’ affords the only satisfactory 
explanation of rmnncry, and he criticises the tentative 
explanation which I put forward 

I quite freely admit that I am unable to give an 
explanation of the numerous facts adduced by Dr 
Cai'iientei To do so would require years of onginal 
work m each locality , the environment, both physical 
and biological, would have to be thoioughlv analysed 
111 each case, which notoriously has not been done 
We should have to account for the fact that m 
some cases the supposed model is lare and the mimic 
far more numerous, and we should have to deal with 
the distressing circumstance that evidence for serious 
attack by birds on butterflies m the adult condition 
IS sadly lacking Bergh in his “ Nomogenesis ” states 
that only one example of this was known to him, 
and that was in Ceylon, where the bee -eaters (Mero- 
pidse) devour large numbers of the supposedly dis- 
tasteful Danaidse ' 

Of one thing, however, I am certain, and that is 
that ‘ natural selection ’ affords no explanation of 
mimicry or of any other form of evolution. It means 
nothing more than ' the survivors survive ’ Why do 
certain individuals survive Because they are the 
fittest How do we know that they are the fittest ’ 
Because they survive. Is not this a mere foim of 
words, just as deserving of condemnation as the 
phrase ‘ the Will of God ’ used by Darwin’s theological 
opponents ’ 

That more young are born than can survive was 
known to Lamarck, and is explicitly set forth in his 
“Zoological Philosophy”, but he did not make the 
mistake of supposing that the killing of James can 
affect the qualities of Tom. Put in other words, 
natural selection can only ‘ select ’ what is already 
there, and the real problem for science is how ‘ what 
IS there ’ came into existence Towards the solution 
of this problem, so far as it affects the wing colours 
of butterflies, very little has as yet been done , never- 
theless, a beginning has been made Sir Frederick 
Gowland Hopkins has shown that uric acid forms the 
white background in the wings of Pieridge, and my 
friend, Dr. D. L Thomson, now lecturer on bio -chem- 
istry in McGill University, Montreal, has shown that in 
another family the colour of the background is due to 
a substance in the plant on which the laiva feeds. 
Only along such lines as these will the problem of 
animal coloration be solved. 

When the school to which Dr Carpenter apparently 
belongs are asked how the variations whach are 
‘selected’ originate, their only answer is ‘chance’, 
and ‘ chance ’ as an explanation of a regularly recur- 
ring biological phenomenon does not commend itself 
to me E W. MaoBride 

Imperial College of Science, 

South Kensington, S.W 7 


Dr Hale Carpenter m his article on mimicry 
(Nature, April 27) mentions that it is held by many 
as an objection to the theory of the evolution of 
mimetic forms by natural selection that the mimic 
must be mistaken by the predatory animal for its 
model, if the resemblance is to be of any use to it, 
and that therefore slight resemblances will be useless, 
and the evolution of the perfected resemblance ^un- 
intelligible. This difficulty, he suggests, may be 
removed by the consideration that the mimic need 
only rermnd the enemy of its model to set up a 
repulsion in its mind and so escape. He instances 
our repulsion to a worm, which he attributes to its 
resemblance in form to a snake, for which we have 
an ancestral repulsion 

Is this necessary ’ Does not the objection in any 
case rest upon far too anthropomorphic a conception 
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of the animal mind Psychologists tell us that the 
animal may be regarded for practical purposes as 
unreasoning in everyday life If this is so, the mental 
processes of an ammal such as a bird in searching for 
its piey will be very diffeient from ours m looking 
for an object. We, as we examine the bark of a tree 
for an insect, are continually comparing the form of 
each piece of bark with that of the insect, and con- 
sidering whether it is bark or insect. The bird will 
not consider , its glance will pass over the bark, 
often slowly and with apparent care, until some 
object, by its resemblance to the remembered picture 
of the insect, starts the feeding reaction There is 
no conscious comparison , the stimulus is received 
and the reaction follows instinctively. To protect 
the insect, its resemblance to the bark need only be 
sufficient to keep the stimulus, when the bird’s glance 
lights upon it, below the threshold value for the 
reaction 

Protective resemblance and mimicry are here 
entirely parallel The probability of stirring up the 
feeding icaction will be less the more perfect is the 
resemblance either to an inedible ammal or to an 
inammate object, but it seems that a very slight 
resemblance may often be effective We know how 
readily we may mistake objects at a first glance, 
especially when our minds are inactive, for others to 
which they have onlv a slight resemblance A man, 
waking from sleep, may mistake clothes thrown over 
a chair for a person in his bedroom A second glance, 
always accompanied by thought and comparison, 
shows him his mistake, but for the ammal there is no 
such thought and comparison. Hudson (“ Birds and 
Man”, Dent, 1923, pp. 46-8) has an account of an 
incident in which he was mobbed at dusk by a flock 
of goldcrests, and later by another of swallows and 
house -martins in full daylight. The behaviour of 
birds was due, as he afterwards showed, to the resem- 
blance of the colour of his cap to that of the fur of a 
cat. The acuteness of the vision of the predatory 
animal only enters indirectly into the problem. The 
bird’s vision may be easily acute enough to distinguish 
the diflerences between the mimic and its model, just 
as the swallows could certainly have appreciated the 
difference in form between the cap and the cat. Yet 
the differences may be unperceived and the resem- 
blance effective, even when it is slight These con- 
siderations seem to remove the difficulty, felt by 
many, m the evolution of mimicry and protective 
resemblance from beginnings which must have been 
very imperfect G S Carter. 

Zoological Department 

University of Glasgow 

Anomalous After-Effect with Quartz 

The true and the apparent resistivities of some 
dielectrics have been found by S W. Richardson 
{Proc. Boy. iSoc , A, 92 ; 1916 , 107 ; 1925), one of 
the writers (the paper is now in the press at the 
Tohoku Imperial University), and others The ap- 
parent resistivity of quartz under a certain constant 
applied potential increases rapidly with time and then 
gradually tends to a saturation value after about 30 
mmutes for quartz plate cut perpendicular to its 
optical axis. (The resistivity is measured by con- 
ducting charge through dielectrics under various 
apphed potentials, and the time means the duration 
of the application of a constant potential.) 

It may be expected from the paper of one of the 
writers (Sc^ Rep.TdhokuImper. Umver., lO, 101 , 1921) 
that the apparent resistivity will show some anomaly 
for applied potential which increases beyond the 
‘ limit potential ’. Thus, we found an anomalous after- 
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effect on the apparent resistivity of quartz plate cut 
perpendicular to its optical axis. First, we put a 
known potential on the quartz during a constant time 
interval (always 10 minutes) , in this time interval 
the quartz is made to conduct the electric charge 
freely, and it is connected to earth during a known 
time interval ; then putting on a known potential, 
the accumulated charge due to conduction is measured 
during a known time interval , in this case the ap- 
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Fig 1. 

parent resistivity is much smaller than that of the 
quartz in neutral state Next, it is earthed until the 
residual charge and the time effect due to the latter 
potential have completely disappeared, and then the 
measurement of the apparent resistivity is made under 
the same external conditions as the above during a 
known time interval, and then it is earthed , in this 
case the apparent resistivity is a little larger than that 
of the first, but yet smaller than that of neutral state. 

The measurement and earthing as above are 
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repeated until the effect of the first applied potential 
disappears. The variation of this total time interval 
for the first applied potential which affects the ap- 
parent resistivity as an after-effect is given in Fig 1. 
The potential for measuring the apparent resistivity 
is always 50 volts. The temperature of the quartz 
is always kept at 12° C. As shown in Fig 1, the 
time interval during which the after-effect exists 
increases slightly with the potential and is discon- 
tmuously increased at the potential between 300-360 
volts per mm thickness (250-300 volts for actual 
thickness), and again slowly increases, and from about 
700 volts per mm. thickness (600 volts for actual 
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thickness) it increases rapidly, and it seems that it 
gradually tends to a saturated state. In the paper of 
one of the writers above referred to, the limit potential 
is most important for dielectrics, and for quartz is 
equal to 324 volts per mm. thickness as the mean 
value from the residual charge and time effect Thus 
it can be concluded that the anomalous after-effect 
appears at the limit potential. 

Fig 2 shows the variation of the ratio of the ap- 
parent resistivities at 5 minutes after the first earthing 
and the neutral state, with respect to the first applied 
potentials , the rate of decrease of the apparent 
resistivity increases rapidly in the neighbourhood of 
the limit potential and then gradually tends to a 
saturation value. 

The decrease of the apparent resistivity and the 
appearance of the anomaly are exactly the same in 
both cases , the first applied potentials are positive 
and negative, and the after-effect depends simply on 
the absolute value of the first applied potentials. 
Hence it seems to us that this anomalous after-effect 
IS probably due to some property of the atomic 
lattice of quartz. 

H. Saegusa. 

S. Shimizu 

Institute of Physics, 

Tdhoku Imperial University, Sendai, 

Mar. 2. 


Plasticity and Water Absorption of Clays. 

In spite of the cause of the plasticity of clays having 
been the subject *of much speculation, no generally 
accepted theory appears to have been developed. 
The following measurements of water absorption and 
some other properties of clays throw further light on 
the problem and appear to me to be of general interest 
in the theory of the properties of colloids. 

The ‘ water absorbed ’ was measured by determining 
the increase m concentration m chloride ions which 
occurred when the clay, dried at 100°, was added to a 
standard solution of the chloride of the base with 


Table I. 

Clay prom Heavy Cotton Soil No. 38724. 


Base in 
Clay 

Water absorbed from 
Chloride Solutions per 
100 gm of Clav 

Plasticity 

Number 

Relative 

Hardness 

Bulk 

Density 

Li 

N 

18 4 

N/IO 

46 6 

82 

92 

2 12 

Na 

12 8 

34 4 

60 

85 

2 07 

Mg 

10 4 

17 4 

56 

82 

2 01 

Ca 

8 3 

16 8 

42 

57 

1 80 

NH4 

52 

15 4 

22 

6 

1 70 

K 

2 7 

15 1 

22 

1 

1 45 

H 


5 3 

20 

0 

1 65 


which the clay was saturated, it having been proved 
by various workers that clay does not absorb the 
chlorine ion Five grams of clay were usually added to- 
10 c c. of solution , after centrifuging, the weighed 
decanted liquid was titrated with silver nitrate solu- 
tion. This method of ‘ negative absorption ’ seems to 
have been strangely neglected in the study of the 
water affinity of colloids in spite of its use by McBain 
in the study of soaps, and by Gaunt and Francis for 
sihca, and ferric, and aluminium hydroxide gels {Trans. 
Faraday Society, 24, 32 , 1928) The other three 
properties tabulated were determined on the soil which 
contained 60 per cent of clay. The relative ‘ hard- 
ness ’ figures represent the percentage material which 
failed to be powdered after a standard shaking treat- 
ment of dried pellets of each material. The Atterberg 
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plasticity number represents the range of percentage 
water content over which the soil remains plastic. 

This direct demonstration of the lyophilic series 
correlates nearly perfectly with the other properties 
tabulated Preliminary counts m an ultra-microscope 
of the number of particles per gram of clay seem to 
indicate that the ultimate dispersion of these clays 
will also follow the order of hydration, but it should be 
emphasised that this is not the same as the order of 
the flocculating concentrations of the diflerent clays 
by the chlorides of the respective bases. 

These figures show clearly how the properties of 
one clay with different bases follow the water 
absorption of the clay , Table II shows in a pre- 
liminary way how the plasticity of different clays with 
the same base (sodium) also follows the water absorp- 
tion The properties of some of these clays have been 
described by Joseph and Oakley {Jour, Agr, Sc^encey 
19, 121 , 1929) 

Table II 


Clay from — 

SlOn/Al.Oa 

Water absorbed 
trom i^/ 10 NaCl 
by 100 gm Clay 

Plasticitv 
Number ot 
Soil 

Clay 

(per cent 
m Soil) 

Bentonite 

7 

41 8 

441 

91 

38724 

40 

31 3 

60 

62 

30100/1 

3 7 

28 5 

56 

74 

29933/4 

27 

26 6 

37 

57 

13107 

24 

18 5 

20 

80 

Amorphous 





silica 


15 1 

about 1 


Kaolm 

i 




10096 

20 

30 

about 1 

about 64 


Although the clay contents of the soils are not 
comparable, the influence of the composition and 
hydration of the clays is still sufficient to determine 
the plasticity. This is particularly striking in the low 
plasticity of No. 13107. This soil contains 80 per 
cent of a clay which, as shown by the ultra-microscope, 
contains more than twice as many particles as 
No. 38724 It IS evident that although the fineness 
of a clay may be a factor in its plasticity, the water 
affinity is more important. 

Finally, the water absorbed by a clay is greatly 
influenced by the concentration of the reference salt 
used m the solution. This is presumably an osmotic 
effect Below is shown the effect of different concen- 
trations of sodium chloride on the water absorbed by 
sodium " saturated ’ clay No 38724. 

Dilution of NaCl 

(litres) .02 1 10 25 50 125 

Water absorbed per 

100 gm dry clay 6 7 12 8 34 4 49 0 80 0 102 

In keeping with this change in absorbed water the 
plasticity number fell 13 units when normal sodium 
chloride solution was used instead of pure water 
Experiments at higher dilutions are rendered difficult 
by the deflocculation of the clay. At present it is 
impossible to decide whether this phenomenon of 
water absorption is due to imbibition by hypothetical 
gels in the clay or to a kind of polar absorption round 
each clay particle as postulated by Hatschek for other 
colloids {Jour Phys. Chem., 31, 383, 1927) and 
others (Weisner and Cunningham, Jour. Phys Chem , 
33, 312 ; 1929). In view of the increase of dispersion 
with hydration observed in the ultra-microscope and 
the impossibihty of separating a clay into two fractions 
of markedly different properties, I incline to the 
latter view. H B. Oakley. 

Wellcome Tropical Research Laboratories, 
Khartoum, April 7. 
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Go -education. 

In Nature of April 13, 1 note an article which seems 
to me to maintain the thesis that co-education m the 
medical schools of London is undesirable because its 
prevalence would interfere with the efficiency and 
success of the London School of Medicine for Women. 
I would suggest that your brief against co-education 
IS carried considerably farther than the highest 
authorities at the London School of Medicine for 
Women really desire, if one may judge from a letter 
to the Nation and Athenceum, written by Sir Francis 
Acland, the chairman of that School, dated April 9. 
In that letter Sir Francis expresses a pained surprise 
at my suggestion that the London School of Medicine 
for Women objects to co-education He declares : 
“ All the evidence given by the School before the 
Committee ” (that is, the recent University Com- 
mittee) “‘was in favour of co -educational facilities, 
and we have always welcomed every extension of it.” 
The ‘ quota ’ system, which is condemned in Nature, 
was first suggested by the Professorial Board of 
University College in 1915, since which date University 
College Hospital has taken a quota of twelve female 
students annually, and the system has worked with 
complete success 

You ask why the recent University Committee, 
appointed on the motion of Mr Walter Spencer and 
myself, should have declared that there was a 
“prepossession m favour of co-education in the 
University”. The reason is probably to be found in 
the report of a previous University committee in 
1915, which had investigated this very question of 
medical co-education at the men’s schools of London. 
That report was overwhelmingly m favour of co- 
education as a principle. It is significant that the 
large majority of women’s societies have taken the 
view that co-education should be practised in the 
medical schools of the University of London as it is 
practised in provincial universities. 

E. Graham Little 

House of Commons, S.W 1, April 18. 


Dr. Graham Little is well known as a champion 
of medical co-education, and we print his letter on 
the subject with pleasure. The article in Nature 
was not intended to indicate any general objection 
to co-education, but we suggested that the question 
of medical co-education in London constitutes a 
special problem since a well-organised system of imi- 
sexual medical schools is already m existence. Con- 
ditions in 1915 during the War were quite exceptional, 
and the view then taken on the question of medical 
co-education cannot be regarded as binding the 
University We retain our dislike of the ‘ quota ’ 
system, notwithstanding Dr. Graham Little’s interest- 
ing evidence as to its origin and working 

. The Editor. 


Active Nitrogen. 

The recent analysis of the band spectrum of 
nitrogen m the Schumann region by Profs R T. 
Birge and J. J Hopfield {Astro. Jour.^ 68, p. 274 ; 
1928) throws a flood of light on the identity of active 
nitrogen. It has been shown that the bands in the 
Schumann region have nothing in common with the 
bands in the visible and the ultra-violet. The presence 
of a strong metastable level in the N 2 -molecule has 
thus been established, and is in accord with the 
electronic level scheme of R. S. Mulliken {Phys Rev., 
32, p. 216 , 1928). 
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That active nitrogen ib a molecule of nitrogen in 
this metastable condition is further supported by 
some recent experiments which we have earned out 
on the life of active nitrogen. Tins can be varied 
witlun vide and indefinite limits simply by the regula- 
tion of pressure, everything else remaining constant. 
For a short life of the order of 0* 1 sec. the experiment 
IS best performed by drawing our mtrogen at about 
7 to 8 mm. pressure from a region of condensed dis- 
charge For very low pressures, say 0 03 mm of 
mercury, the active nitrogen is formed with an 
electrodeless discharge, and its life may be abnor- 
mally extended to several minutes It has been 
clearly observed by us that for any given specimen of 
mtrogen the life of active nitrogen increases con- 
tinuously and regularly with the decrease of pressure 
This is a strong evidence for the presence of meta- 
stable molecules. 

In another series of experiments we have pro- 
duced the infra-red lines of mtrogen belonging to the 
electronic configurations 2L^M^ ■< — by exciting 

first nitrogen and then active mtrogen with uncon- 
densed discharge under exactly identical conditions 
No change in the relative intensity of lines was 
observed, which points to the conclusion that there is 
no appreciable density of atoms present in active 
mtrogen. P K. Kichlxt. 

S, Basxj 

Department of Physics, 

Science College, Patna, Mar. 27. 


De. Kichlu and Mr Basu seem to have overlooked 
an early investigation {P7oc Roy. JSoc., A, voL 86, 
p. 264), in which it is shown that a given sample of 
active mtrogen, made active at a low density by the 
electrodeless discharge, can, after intervals up to 
several minutes, be made momentarily very bright 
by compression 

This experiment seems to cover what Dr Kichlu 
and Mr. Basu have observed, with the additional 
point that compression causes the active gas to give 
up its energy rapidly m the form of light (a bands) 

This seems clearly to prove that collisions of some 
kind are the occasion of the emission of a bands (1st 
positive mtrogen bands) 

I am not sure if I miderstand the views of the authors 
rightly But the level which Mulliken concludes is 
metastable is the lower level concerned in the emission 
of the a bands. It is not clear to me how the meta- 
stability of this level helps us to understand how the 
gas remains for a long time loaded with the energy 
necessary for the emission of a bands, which involve a 
level several volts higher Rayleigh. 

Terlmg Place, 

Chelmsford, Essex, April 24 


Properties of the Terms of the Helium Molecule. 

If m a diatomic molecule the influence of the 
mternuclear axis on the valence electron is strong 
compared with the influence of the nuclear rotation 
(case I.), the component a, along that axis of the 
vector I representing the moment of momentum of 
the electron, is, as was shown by Hund, a whole 
multiple of hl^TT, and the rotational energy is, apart 
from a constant, proportional to y{g + l) (y— total 
moment of momentum of the molecule) If, on the 
other hand, the influence of the rotation is pre- 
dominant (case II.), I is quantised with respect to 
the axis of rotation, and if its component along this 
axis is p, the rotational energy is proportional to 
(y ” p) (.? “ P + 1) The energy m the intermediate case 
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is a complicated function of,?, and has been calculated 
approximately for simple cases by Hill and van 
Vleck {Phys. Rev , 32, p. 250 , 1928). 

Case I IS realised m most molecules The elec- 
tronic spin usually complicates the problem In the 
helium band spectrum we can observe, as already 
shown m a qualitative way by Weizel {Zett f. Rhys., 
52, p 175 , 1928), all the (liflerent stages of transition 
between the cases I and II The terms which are 
produced by the different orientations of orbits with 
1 — 2 (o-complex) are of special interest The bands 
which originate from a combination of this complex 
with the 2p -level show a very anomalous behaviour 
both with respect to the position of the lines and to 
their intensities All their properties can, however, 
be understood, if one follows the transition from ease I. 
to case II The connexion between the theoretical 
and empirical term symbols and the values of o- and p 
IS given below. 



rr'S.tt 

TTi 

irlTij 

TTO 

ttU/j 

7r_i 

SSa 

h 

81U 
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5-1 
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8-2 
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Pu 

P/> 

Z 

X 

y 

dh 

dn 

O' 

0 

1 

1 

0 

1 

1 

2 

2 

a 

1 

0 

-1 

2 

1 

0 

-1 

-2 


The connexion of the Greek letters used in designating 
the terms with the values of I and a is evident 
(Mulliken uses S, P, D instead of 2, 11, A). In the 
He 2 -molecule only the terms which are antisymmetric 
in the nuclei are present They can only have odd 
values of - p. Therefore, also in case I , is odd for 
even values of p (index a) and even for odd p (index h). 

In the 35-complex, case I is realised for small 
values of y. This means we must use the <r-classifica- 
tion and have the normal type of transitions studied 
especially by Mulliken We have here 2 — II, P-, Q-, 
and P-branches, II — >- n only P- and P-branches, and 
A — >-n, P-, and P-branches. That is in exact 

agreement with the observations For larger values 
of y the coupling of I with the mternuclear axis 
becomes looser, which is shown by a shift in the 
energy levels and the appearance of Q -branches in 
the 11 — n band At the same time the P-branch of 
the 2 — y n band disappears and the Q -branch becomes 
much weaker The behaviour of the separate energy 
levels is represented by formulae obtained in the 
same way as those of Hill and van Vleck 

The 2p-4:d complex, which is also completely known, 
shows that the 45 -terms are also for small values of 
y in the transition stage between cases I and II. 
Whereas the energy of the separate terms becomes a 
complicated function of y , the theory shows that the 
mean values of 5^ and and those of 52, 5 q, and 5_2 
behave like the energy of a 0 - 2 -term which can always 
be represented by a simple quadratic expression in,?. 
That is in excellent agreement with the observations, 
and the molecular constants can easily be calculated 
in this way 

For the 55 and 65 complexes the observational data 
are not yet entirely complete. But the existing data 
show that stage II is reached already for very small 
values of y. The anomalous energy values have dis- 
appeared. The nuclear moment of momentum is 
again an integration constant and ought therefore 
oMy to change 0 and Alma transition. That means 
that for the combination of a 5p-term with the 2p 
level which is in stage I., we get the following branches . 

Initial term . 52 5^ 5»i 5-2 

Branches . P P, Q R, Q, P Q, P P 
Appearance . P Q, P R^ Q, P B, Q B 

So far as the data permit this to be tested, it was 
found to be in agreement with the facts 

The transition stage of the tt - terms is analogous, 
though much simpler, owing to the fact that there are 
only three of them, and because the one with (r= i 
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and /) = 0 the term which gives the Q-branches 
in the s — bands) behaves like a o-Zi-term. 

hf 

The constants 5 and Ay which expresses the 

degree of coupling of the vector I to the mternuelear 
axis, for the most important terms are 

27r Stt 47r 35 45 Par 35 

A 8890 2971 1482 165 75 06 132 

B 7 336 7 173 7 130 7 072 7 088 7 079 

For the degree of accuracy, way of calculating, etc , 
I must refer to the full paper which will be published 
elsewhere and will contain all the details The ideas 
expressed in the present note have also proved fruit- 
ful for the understanding of the spectrum of the 
hydrogen molecule. 

G. H. Dieke. 

Natuurkundig Labor atorium der 
Rijks-XJmversiteit, Groningen. 


Elastic Collisions of Electrons with Helium. 

In view of the recent experiments of Dymond and 
Watson on the scattering of electrons m hehum 
{Proc. Roy. Soc , vol. 122, p 571), it has been of 
interest to work out the scattering predicted by the 
wave mechanics. The method used is that of Born 
[GotUnger Nachnchteriy p 146, 1926), and involves two 
separate approximations In the first place, we 
neglect the polarisation of the atom by the incident 


of the atom. The two curves he close together for 
large angles, where the scattering is mainly nuclear. 
For small angles there is a marked difference, the 
classical Ig becoming infinite for d equal to zero, as 
the following table suggests 

e . 3 5 1° 19° 30° 44° 

1^ (classical) . 190 54 2 1 0-81 0 26 

It IS not true, as is often stated, that the scattering 
integrated over all angles is the same both classically 
and on the quantum theory. 

The results of Dymond give relative scattering only, 
and we have therefore fitted our curve and his read- 
ings at 30° Considering the approximate nature of 
our calculations, the agreement is as good as can be 
expected. It is obvious that the experimental read- 
ings could not be fitted to the classical theory curve. 

An account of these calculations will be published 
shortly, in which it is hoped to consider also inelastic 
collisions N F. Mott. 

St John’s College, Cambridge. 

Densitometric Measurements of the K^a, Line 
of Carbon. 

(By Cable ) 

Densitometric measurements of the K-a line of 
carbon in three orders obtained with a grating having 
twelve hundred lines per millimetre show distinct, 
clearly measurable separation of components in the 
second and third orders, wave-lengths checking in 
different orders and on different plates. There are four 
principal components in the mam hne at 44*2 A., 
42 0 A., 45-4 A., and 46- 16 A. The relative intensities 
of the components apparently depend on conditions of 
excitation, some of the longer components becoming 
more prominent at higher driving potentials, thus 
explaining the divergence of wave-length values 
obtained by other observers in the third order. Some 
of these components apparently have a doublet 
structure. 

Similar but broad and more complex separations 
are obtained in boron K-a. C. B. Bazzoni. 

. . . Faxjst. 

...Weatherby. 

Umversity, Pennsylvania, April 24 


Fig 1 — Elastic scattering of 210-volt electrons by helium 
Experimental readings fitted at 30“ are mdicated by O. 

electron, the atom being treated as an electrostatic 
centre of force We have used the field calculated for 
helium by Hartree {Proc Camb Phtl. Soc., vol 24, 
p. Ill) Secondly, we have calculated only the first 
approximation of Born, which is sufficient only if the 
de Broglie wave-length of the incident electrons is 
large compared to the classical distance of closest 
approach Neither approximation will introduce a 
serious error if the energy of the incident electrons is 
large compared to the ionisation energy of the atom. 
For 200-volt electrons the error should not be greater 
than about 20 per cent 

Fig. 1 shows the variation of scattering with angle 
to be expected for elastic collisions with 210-volt 
electrons. I^ is the scattering per unit sohd angle. 
Curve I gives the quantum theory scattering, and 
curve II the classical scattering by the Hartree field 
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The Assembling of Male Moths due to 
the Sense of Smell. 

Dr. Ernest Warren, m his interesting 
letter published in Nature of Feb. 23 (p. 
278), suggests that the assembling of male 
moths around the female is evidence for 
the existence of “recondite influences”. 
It IS, however, clear that the flight of the 
males is stimulated and directed by air-borne 
odoriferous particles, which, however, have no effect 
upon the human olfactory sense. If a virgin female of 
certam moths, such as the Oak Egger, be carried in a 
closed box, males are not attracted, but they begin to 
assemble directly the cover is taken off. Furthermore, 
the box itself may continue to attract for some days 
after the female has been removed. Porous substances 
continue to be attractive longer than dense ones. Such 
‘ assembling ’ males possess wide -spreading antennae, 
adapted to comb the air during their rapid, character- 
istic flight, which IS such as to test a large cross-section 
as they proceed Some of the detailed evidence that 
the attraction is due to scent has been brought to- 
gether in the Proceedings of the Entomological Society 
of Loridon, yq\. 11 . 1927-28, pp 76-82. 

Edwaru B. Poulton. 


Oxford, Mar. 29. 
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Physics in Relation to Oil Finding. 
By Prof. A 0. Rankine. 


F a time -graph is plotted, with the intervals | 
between the instant of explosion and that of 
initial disturbance of the seismograph as ordinates, 
and the distances between explosion and seismograph 





0 Dt4tanc€ betueen. explosion and. i^LStnotjra^h 


FlQ. 2. — Time-distance graph corresponding to Fig 1 
X IS the distance at which direct and indurect 
disturhances arrive synchronously, 

as abscissae as in Fig. 2, it will display a break (at P) 
where the times of arrival of direct and indirect 
disturbances are equal Actually the distance x 
for time equality is related to 
the depth of the interface by the 
relation 

h _ 1 - sin ^^ 
x~2 oosdc 

Moreover, the slope of OP, which 
corresponds to the direct dis- 
turbance, IS proportional to 1/Fi, 
while the slope PQ, which relates 
to the indirect disturbance, is 
proportional to l/Fg Thus 
sm = 

(slope of P$)/(slope of OP) 

Hence 0^ is determined, and its 
insertion in the above equation, 
together with the value of x read 
from the graph, enables the depth 
h of the interface to be calculated 
Owing to its relatively large 
magnitude, it is possible to re- 
cognise on the seismograms the 
arrival of the direct disturbance 
even when it reaches the seis- 
mograph after the indirect dis- 
turbance This corresponds to 
the dotted portion PB of the 
curve, or OP produced 
This simple case is merely an 
illustration. Many others have 
been worked out, such 'as those 
corresponding to more than one 
stratum, sloping strata, or inter- 
faces which abruptly change 
depth. To deal with these here 
^ Contiaued from p. 686 
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would lead us too far In all cases the procedure 
has to be the assumption of various possible under- 
ground structures until one is found which by 
calculation agrees with the time-graphs actually 
obtained For this purpose it is frequently neces- 
sary to multiply observations by changing the 
position of the explosion point and the direction 
of the line of observation The accumulation of 
field data over various structures also obviously 
facihtates the recognition of similar structures in 
subsequent surveys 

It is only possible to deal very briefly with field 
procedure. Where, as often happens, the salt- 
domes or limestone anticlmes are deeply buried, 
large charges must be exploded because of the long 
ranges which must be covered to reach and pass 
beyond the point of time equahty — an essential 
condition if the depth is to be determined Con- 
sequently it is economical to multiply the number 
of seismographs used rather than the explosions 
For celerity of survey the seismographs must be 
readily portable and easily set up in their new 
positions In the early days of this work the in- 
stant of explosion (necessary for the calculations) 
was deduced from the position of the air-borne 
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Fig. 3 — ^Five seismograms obtained on an observation line over a salt dome Dots at bottom 
of each are made by time marker, interval being second 
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disturbance on the seismogram, assuming the value 
of the velocity of sound in air This in practice is 
often the largest effect recorded, but it arrives 
much later than the eaith-borne vibrations This 
method, which is rather inaccurate on account of 
the wind and temperature corrections, has now been 


disturbance In the next two, at 1600 m and 
2450 m , the time interval between the indirect 
and direct disturbance has increased progressively 
in magnitude, while m the last, at 2850 m , the 
time difference is approximately the same as m 
the one just previous 


superseded by mcluding with 
the recorder an oscillograph 
which places on the record a 
wireless signal actuated by the 


SEISMOGRAPHiCAL OBSERVATION LtNE ON THE ANTICLINE OF 
MASJID-I -SULEIMAN, PERSIA 


breaking of an electric circuit 
by the explosion itself The 
recorder includes a time marker 
which enables the transmission 
times to be estimated with 
sufficient accuracy. Photo- 
graphic recording is ordinarily 
used I have seen a troop of 
observers of the Geophysical 
Company, Ltd , operatmg this 
system in the Anglo-Persian oil- 
fields, and have nothing but ad- 
miration for the celerity and 
efficiency with which the field 
work is carried out 



Through the courtesy of the 
Geophysical Company, Ltd., it 
is possible now to publish for 
the first time a group of five 
seismograms obtained with Min- 
trop seismographs (which record 
vertical movements of the earth’s 
surface) over a salt-dome. These 
are shown in Fig 3, and exhibit the various 
effects to which reference has been already made 
Each shows (at the point 0) the wireless signal of 
the explosion, and the final effect of the air-borne 
wave, in some cases so large as to make the detail 



DtHiVlAL AMO TERTIARY SANDS AND CLAYS 


SALT -DOME 

Fig 4 — Time-distance graph corresponding to 
seismograms in Fig 3 

of the trace invisible In the last three records a 
piece has been cut out so as to brmg this effect 
within the scope of the diagram The earth-bome 
disturbance, which lies between the wireless signal 
and the air wave, changes in type as the distance 
is increased The indirect disturbance, which is 
not visible in the first seismogram at 308 m., makes 
its first appearance in the second at 1200 m , as a 
small vibration precedmg the much larger direct 


LOWER PARS 


asmari limestone 

Fig 5 



The tiirie-graph in Fig. 4, which includes points 
from other seismograms besides those shown in 
Fig 3, exhibits the results graphically It shows 
unmistakably, at a range of about 1000 metres, a 
discontmuity of the kind mentioned m an earlier 
paragraph, and the two different slopes before and 
after this point. There is displayed besides the 
ultimate tendency of the curve to resume its 
imtial slope — a feature known from theoretical 
considerations probably to signify a dipping of the 
interface The depth, and roughly the shape and 
location of the edge of the salt-dome have thus been 
deducible, and are shown in the lower part of the 
diagram 

Time-graphs of the same general character relat- 
ing to the great limestone anticline, from which 
most of the Anglo-Persian oil is at present drawn, 
are shown in Figs 5 and 6 The survey in this 
region was carried out for the Anglo-Persian Oil 
Company, Ltd , by the Geophysical Company, Ltd , 
and really constituted a test of the efficacy of the 
seismic method over a region where the general 
features of the limestone structure were aheady 
known as a result of extensive drilling. Fig 5 
relates to a direction of observation parallel to the 
long axis of the anticlme and Fig 6 to a traverse 
across it. The conditions were much less favour- 
able than over salt-domes, owing to the depth of 
the hmestone and to the relatively small difference 
of velocity as between the limestone and the Lower 
Fars with which it is covered. This is indicated in 
the time-graphs by the smallness of the changes of 
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slope m tlie curves Nevertheless, the method, 
which had previously been applied extensively and 
successfully to the location of salt-domes in Texas, 
proved of value in Persia also, the hmestone depths 
being measured to an accuracy of 10 to 15 per cent 
There are, therefore, good grounds for confidence 
that the surveys being carried out by the Geo- 


Mmtrop’s seismograph, with which most of the 
seismic surveying has been done, is one in which 
the magnification of the earth’s movement is 
secured partly mechanically and partly optically. 
There are others of the same type, notably 
Sch’weydar’s, which records also horizontal move- 
ments Another type employs electrical magnifica- 
tion, as in Dowlmg’s and Am- 
bronn’s instruments It is doubt- 
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Fig 6 


f ul whether any of them imitates 
precisely the movements of the 
earth’s surface, but so long as it 
IS merely a question of deter- 
mining the instant of first arrival 
of the disturbance, this is of 
no great importance It is 
nevertheless worthy of note that 
the production of an exact 
recorder will open new Imes of 
attack on the problem, such 
as the determination of the 
angles at which the disturb- 
ances arrive at the earth’s 
surface 

Progress is being made m 
the gravimetric and seismic 
methods of survey, both as 
regards improvements of the 
instruments themselves and the 
technique of procedure in the 
field and in interpretation In 
this matter Great Britain is 
much behind-hand , and it is 


physical Company, Ltd , on similar structures of 
unknown shape in other regions of Persia and in 
Iraq will provide the data required for successful 
drillmg for oil 

Por descriptions of portable seismographs the 
reader must be referred elsewhere, for example to 
the recently published translation of Dr, Ambronn’s 
book,^ which contains the original references 

® “ Elements of Geophysics ” By Dr Richard Ambronn, translated 
by Margaret C Cobb (London McGraw-HiU Publishing Co , Ltd ) 


hoped that this article may contribute to the 
stimulation of that interest which is essential to 
progress 

I desire to express my thanks to the Anglo- 
Persian Oil Company, Ltd., and to the Geophysical 
Company, Ltd , for approvmg and facilitating the 
publication of this article I am specially indebted 
in this respect to Prof Mintrop, and to Mr. 
Ernest H. Neville and Dr Schmidt of the latter 
Company. 


The Centenaries o: 

I N the National Portrait Gallery hangs the well- 
known composite portrait group of eminent 
British men of science who were alive in 1807-8, 
the group being shown assembled m the Library 
of the Koyal Institution, There are forty-eight 
portraits in all, including those of Banks, Watt, 
Rumford, Jenner, Herschel, Cavendish, Telford, 
Trevithick, Wollaston, Dalton, Davy, and Young. 
The oldest represented in the group was Matthew 
Boulton, the partner of Watt, who was born in 
1728, while the youngest was Davy, born just fifty 
years later, in December 1778. 

No more appropriate setting could have been 
found at that time for such a group, for though at 
its birth the Royal Institution had for its sponsors 
many notable men of the day, its infancy had been 
a somewhat precarious one, and it was mainly 
through the talents of Davy, then probably at the 
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Davy and young-. 

height of his powers, that it had been rescued from 
the uncertainties which had threatened its very 
existence. It had been raised to a foremost position 
among scientific institutions, where not only the 
learned, but also the fashionable and the great, 
gathered to see the striking experiments of Davy 
and to listen to his brilliant discourses from which 
we are told Coleridge increased his stock of 
metaphors 

Pounded in 1799 through the exertions of Rum- 
ford, the Royal Institution had already counted 
among its first professors Garnett and Young, but 
it was the lectures of Davy which marked the 
beginning of the popularity it has since enjoyed 
and the reign of discovery with which its name is 
linked. After Davy came Brande, Faraday, 
Tyndall, Dewar, and others, and in '' Britain’s 
Heritage of Science ” we are told there is no 
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building in the world associated with so many 
classical and revolutionising researches as that m 
which the Royal Institution is housed” 

If the setting for this remarkable group invites 
our approbation, no less does the date of its execu- 
tion appeal to our sense of historic fitness The 
early years of the still young century had been 
full of promise, and though owing to the ambition 
of Napoleon few nations were free from the threat 
of war, scientific and industrial development was 
proceeding apace, and the very names of Cavendish, 
of Herschel, of Watt and of Trevithick recall the 
pioneering work and the planting of the seed from 
which our later harvests have come At home and 
abroad, science in 1807 was engaging some of the 
keenest minds The guillotine, it is true, had 
robbed France of her greatest chemist, but she still 
counted among her veterans, Laplace and Lagrange, 
Legendre and Coulomb, while following in their 
footsteps came Fourier, Biot, Ampere, Malus, 
Arago, and Fresnel 

As in France, so m Europe generally, science and 
invention were bearing good fruit Astronomy had 
been enriched by the discovery of Ceres, Pallas, 
Juno, and Vesta ; Volta’s great invention of the 
electric battery was being apphed in a hundred 
■experiments; Chladni had made the world his 
debtor by the pubhcation of his work on acoustics, 
while Oersted had begun his work at Copenhagen, 
where he was destined to make his great discovery 
of electro-magnetism To the particular years 1807 
and 1808 belong the pubhcation by Thomson of 
the atomic theory of Dalton, the pubhcation of 
Young’s “Lectures on Natural Philosophy”, and 
the memorable experiments of Davy leading to the 
isolation of sodium and potassium 

However interesting a review of the science of 
that time may be, our immediate attention is 
naturally directed to the careers of Davy and 
Young, both of whom died m May 1829, a hundred 
years ago, Young passing away on May 10 and 
Davy on May 29 ; Young being then but fifty-five 
and Davy only fifty years of age. Strangely unlike 
in temperament, in character, and in their reaction 
to the buffets and rewards of life, they yet present 
many interesting parallels as well as contrasts 
Even Galton would, perhaps, have found it hard to 
determine the influence of heredity on their careers ; 
for Davy was but the son of a woodcarver of 
Cornwall, and Young the son of a Quaker landowner 
of Somerset In neither instance, also, did early 
training have much to do with their subsequent 
successes The astomshing precocity of Young was 
equal to that of a Macaulay or a Rowan Hamilton, 
and as a boy of fourteen years of age he was 
acquainted with Latin, Greek, French, Itahan, 
Hebrew, Persian, and Arabic. Davy had a mind 
equally alert and a memory equally tenacious, but 
he enjoyed fewer advantages than Young, and it 
was to a Quaker saddler friend and a self-appointed 
guardian that he owed the encouragement and assist- 
ance without which, perhaps, his gemus might have 
led him to less congenial pursuits Young was the 
senior of Davy by five years, and while Davy was 
serving his apprenticeship to the Penzance apothe- 

No. 3106, VoL. 123] 


cary and surgeon, Borlase, Young was leisurely 
following his academic course in medicine at Edin- 
burgh, Gottingen, and Cambridge, where his learning 
led to his being known as “ Phenomenon Young 

It was m 1801 that the paths of these two 
extraordinary men met, the older one becoming 
the professor of natural philosophy and the younger 
the professor of chemistry in the newly founded 
Royal Institution Davy’s first lecture was given 
on April 25, 1801, Young’s first lecture on Jan. 20, 
1802 , but whereas we are told Young found “ the 
number of his attendants diminish daily, and for no 
other reason than that he adopted too severe and 
didactic a style ”, Davy filled the theatre to over- 
flowing, where “ his youth, his simplicity, his natural 
eloquence, his chemical knowledge, his happy illus- 
trations and well-conducted experiments excited 
universal attention and unbounded applause”. 

Of the details of the work of these illustrious 
investigators many accounts have been given His 
experiments with nitrous oxide, his isolation of 
sodium and potassium and other elements, and his 
invention of the miner’s safety lamp are but a few 
of the outstanding achievements of Davy, whose 
name was as familiar in France and Italy as it was 
in England His invention of the safety lamp he 
made a free gift of to mankind, and the silver plate 
presented to him by the colliery owners in recog- 
nition of his work was long since sold and used for 
founding the Davy Medal of the Royal Society. 
Young’s work illustrates the versatility of his rare 
mind His most notable contributions to science 
were concerned with optics, the strength of 
materials, and elasticity. The first definitions of 
‘ energy ’ as we understand it and of ‘ Young’s 
modulus ’ are to be found in his “ Lectures ”. His 
views and discoveries in light were fundamental, 
and he has been called “ the founder of physio- 
logical optics ”, Of Young, Helmholtz said- “He 
was one of the most clear-sighted of men who ever 
lived, but he had the misfortune to be too greatly 
superior in sagacity to his contemporaries They 
gazed at him in astomshment, but could not always 
follow the bold flights of his intellect.” 

Known widely for their writings, their lectures, 
their researches, and discoveries, Young and Davy 
are also remembered for the work they did in con- 
nexion with societies, committees, and institutions. 
Both were foreign associates of the Paris Academy 
of Sciences, both held secretaryships of the Royal 
Society, of which Davy was the twenty-fourth presi- 
dent, while Young was long physician to St. George’s 
Hospital The grave of Young is at Farnborough, 
Kent , that of Davy in a cemetery outside the 
city of Geneva. There is a statue of Davy at 
Penzance, a marble bust of Young in the Shire Hall, 
Taunton, while each is commemorated by a 
memorial tablet on the walls of St Andrew’s 
Chapel, Westminster Abbey. Such memorials, 
however, may crumble and perish, but the work of 
Young and Davy will endure for ever ; for as Davy 
said when presenting the Copley Medal to Arago • 
“ Science, like Nature, to which it belongs, is neither 
limited by time or space. It belongs to the world, 
and. IS of no country and no age ” 
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Landscape at the Royal Academy. 

By Dr. Vaughan Cornish 


T he representation of tlie vibrant effect of sheer 
sunlight IS a relatively modern achievement 
in painting, which has, however, passed through 
the experimental stage, and is well given m Mr 
H. H La Thangue’s two pictures, Proven9al 
Workers (34) and A Provengal Eorecourt (488), and 
vibrance is well combined with the complementary 
colouring of sunlight and shadow^ on the white walls 
of the Farm near Sospel by Mr St Clair Marston 
(614) It is, however, from our own Cornish coast 
that Mr Juhus Olsson chooses his examples of moon- 
light on the waters, the acme of contrast m tone in 
an almost monochromatic scene which never fails 
to touch the chords of emotion. The subjects are 
St. Anthony Light (176) and Herring Fleet St 
Ives (500). 

Sunlight and shadow^ on the waves are rendered 
in George F Bradshaw’s At Sea (1) and on the 
irregular surface of snow by Donald H. Floyd, 
Sunshine after Snow (131). Circumambient colour 
of sea and sky is effectively accentuated by its 
concentration and massing on hull and sails in Mr 
Arthur J. W Burgess’s Gipsies of the Deep (357) 
and Pleasure Afloat (281) For the blue depths 
of atmospheric colour our painters have relied upon 
the mountain background, as in Lakeside (571) by 
Sydney V North and in Mr E L. Lawrenson’s 
picture of the remote Achill (153) where, as m Skye, 
some pecuharity of insular climate beside the 
western ocean dyes the distant hills in deepest 
purple. 

For catching the moods of the mountains as 
determined by weather and season, a very mirror 
of the moods of man, the method of water-colour 
has advantages, and the enlarged space now given 
to the water-colours at Burlington House is there- 
fore welcome to the student of Nature, as is also 
the allotment of a fine spacious gallery to the 
drawings, engravings, and etchings, among which 
are many interesting landscapes Mr Alfred 
Hartley’s aquatints, A Storm on the Alps (1082) 
and Morning Haze on a Swiss Lake (1070), are the 
reward of those who watch and wait among the 
mountains. In Mr Percival GaskelTs aquatint. 
On the Lake of Thun (1130), looking west across the 
water towards the Stockhorn range, the suffusion 
of afternoon light enables the artist to unite the 
boldness of the peaks and the repose of the lake, 
the combination which so greatly contributes to the 
dehghts of residence in Alpine lakeland In Mr 
B. Eyre Walker’s aquatints, October Snow, Wmder- 
mere (1126), and the tmy Autumn Snow on 
Comston (1156), we are pleasantly reminded of the 
beautiful aspect of the English Lake District, when 
the peaks are emphasised by snow caps, while 
Sir D. Y. Cameron’s wash drawing Cluanie (1034) 
indicates admirably the way in which the re- 
entrant line of the lake shore, stronger in tone than 
the skyline, imparts an appearance of ordered 
grouping to the surrounding mountains 
For landscapes which derive their motive in the 
cyclopaean masonry of rock structure, we must 
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return to the oil paintings In Pordemck, Land’s 
End, by Charles W S Naper, the strongly jointed 
rock has a pattern of vertical and horizontal lines 
so easy for the eye to grasp that the strength of the 
chff in no w^ay impairs the sense of repose imparted 
by the calm sea from which it rises sheer An 
effect not altogether dissimilar may be seen where 
church towers rise above the flat expanse of the 
Fen Country Mr John H Willis’s In the Nant 
Ffrancon Pass (403), one of the few large landscapes, 
IS a fine study of a rhythm of rock structure more 
exciting to the eye, spiked, pyramidal The 
colouring of this landscape, whether determined by 
preference or the chances of the season, is not that 
which best concords with the forms of this district, 
but we can find satisfaction in Miss Judith Ackland’s 
Snowdon by the Pen y Gwryd Track (647), in which 
tone and colour convey the solemnity of Snow- 
donia Other artists seek, I infer, to enhance the 
abstract quality of strength in mountains by 
stripping them of atmosphere so that the whole 
structure, including the serrated skyline in the 
distance, has a texture comparable to that of a 
rocky foreground Such appears to be the inten- 
tion in The Pillars of Heaven (284) and Mountains 
of Murcia (611) by Mr Guy Kortnght, and a some- 
what similar treatment is found m The Alps from 
Sallanches by Mr R. M. Hughes (160) These 
studies are in full daylight If it be permitted to 
a fellow student of mountain beauty, though not 
a fellow artist, to offer a suggestion, I would venture 
to cite my experience that in certain types of 
weather the hours of dawn show the high mountains 
in a strength of tone nvalhng lunar landscapes 
combined with such conditions of colour as would 
assist the abstract treatment of massive effect. 

Among the studies of Arcadian England, there 
IS one of special charm which is likely to escape 
notice on account of the fact that it is almost the 
smallest picture in the Exhibition, Miss Dorothy M. 
Snow’s water-colour, A Sussex Farm (788) It 
shows that neatness of agricultural landscape which 
astomshes the visitor from the New World, causing 
him to exclaim, as I have myself heard, that this 
country is a garden ” The smoothly rounded 
lines of the topography of the southern and midland 
counties of England, and the rounded forms of 
their spreading, broad-leaved trees, make difficult 
the task of harmonising architecture with the 
landscape, but in the barren and rocky lands of 
the Spamsh meseta, architecture carries the forms, 
of natural landscape to a culmination, as is shown 
in Mr Oliver Hall’s important picture, A Spanish 
Bridge (86), which gains in effect from its suitable 
frame of black and gold. Among the water-colours, 
Mr Cecil A. Hunt’s Gorge of the Tagus, Toledo 
(764), also deals with an architectural culmination 
of rocky form. At the present time, when con- 
troversy IS so keen on the subject of styles of 
construction considered in relation to the amemties. 
of the countryside, it is important that we should 
{ConUnmd on p. 731 ) 
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The Maintenance of Life and Irritability in Isolated Animal Tissues. 

By Prof A V. Hill, F R S 


N ot infrequently one hears the view expressed 
that physiologists are too ready to work 
with isolated tissues, not willing enough to study 
the intact and living animal The isolated organ is 
said to be 'abnormal’, its behaviour too remote 
from that of its previous self, m its usual environ- 
ment, to throw much light upon the normal pro- 
cesses of life There is indeed a danger that those 
who work under artificially simplified conditions 
may, in their enthusiasm, extend their results too 
far the greater danger — I speak with feeling — is 
that their friends, and the daily Press, may do so 
for them If you describe how a nerve-fibre main- 
tains the electrical potential difference at its bound- 
ary by an active process involving the consumption 
of oxygen, you may find your name in all the news- 
papers, and be invited to America to raise people 
from the dead if you prove that chemical disinte- 
gration sets in, in a stimulated muscle deprived of 
oxygen, you may be charged with attempting to 
create a living cell (and indeed a living ‘ soul ’) in 
the laboratory 

Realising this danger, however, appreciating that 
only after hard and critical thinking may the results 
of laboratory work under simplified conditions be 
applied to the graver practical problems of life, we 
may — m fact, we must — go forward in the confident 
belief that only by investigating phenomena under 
such simplified conditions can we really hope to 
understand them 

Here, to the scientific mind, is m fact a definite 
and presumably soluble problem, that provided by 
100 mgm or so of isolated muscle or nerve, capable 
of responding in a regular and reproducible manner 
to certain treatment academic — certainly : so 
was the study of the conduction of electricity 
through gases— until it led to X-rays and amplify- 
ing valves abnormal — if you like but still a fact, 
and one that presumably can be explained The 
irritability, the responsiveness, of this little bit of 
surviving tissue can be maintained, under condi- 
tions which we are beginning slowly to understand, 

1 From the Ludwig Moud Lecture delivered at the University of 
Manchester on Mar 6 


for considerable periods and during all this time 
we can study the processes of life, in abnormal form 
if you wish, but still as phenomena, as facts, under 
conditions which allow us to apply the methods of 
physics and chemistry as we could never hope to do 
in the normal intact animal 

Energy Exchanges in Nerve 

The isolated nerve of a frog, placed in an appro- 
priate salt solution containing oxygen, will live, or 
at any rate continue to function, for days We can 
detect its activity most readily by leaving it con- 
nected to a muscle, which will twitch when w^e 
stimulate the nerve A better method, since it in- 
volves the properties of the nerve alone, is to record 
the ' action current ’, which passes for a few thou- 
sandths of a second between electrodes placed upon 
its surface Another method, but more difficult to 
apply, is to measure the heat produced by the nerve 
when stimulated. 

For long periods the surviving nerve will show 
all the outward and visible signs of a response to 
stimulation During prolonged survival at rest it 
consumes oxygen and gives out carbon dioxide . at 
20° C about half a cubic millimetre per gram per 
minute, more at a high temperature, less at a low 
Durmg maximal activity, due to continual stimula- 
tion, its metabolism is doubled, its oxygen con- 
sumption at 20° C IS about one cubic millimetre per 
gram per minute. It gives out corresponding heat. 
Of this heat, only about one-tenth appears during 
the passage of the impulse — ^the rest comes ofi 
slowly, durmg the following fifteen minutes . clearly 
it IS related to some recovery process, by which the 
nerve is ' recharged by which its potential energy, 
so to speak, is restored. 

The fact that extra oxygen is used as the result of 
activity is, in a sense, easy to understand Break- 
down has occurred, free energy has been liberated, 
and if the process is to be reversed, oxidation is 
necessary to supply the free energy required in the 
re-synthesis The oxygen consumption at rest is 
much more difficult to comprehend. Why should 

T4 



724 


Supplement to “ Nature, May 11, 1929 


an isolated tissue, doing nothiiig at all except con- 
tinuing to exist — that is, continuing to he ready to 
respond to a stimulus — ^I’equire what is m fact a 
considerable amount of oxygen, three-quarters of 
its own volume per day at 20° C , three to four 
times its owTi volume at human body- temperature ^ 
Energy, w^e may say, is required to mamtam 
the organisation In what manner, however, is 
the energy being applied ^ What will happen if the 
supply of oxygen be stopped ? 

The last question is very readily answered by 
experiment The air around the nerve is replaced 
by pure nitrogen, and from the known diffusion 
constant of oxygen and the knowm oxygen con- 
sumption of the nerve, we can calculate that in a 
very few minutes not a trace of molecular oxygen is 
left A stimulus is applied at intervals, and the 
action current, or the heat, is used as a sign of 
activity. At first no particular change occurs the 
nerve responds as before Long after all the mole- 
cular oxygen is gone, action current and heat- 
production remain almost unaltered Even the 
recovery heat, which surely is of oxidative origin, is 
unaffected Presumably there is some source of 
mtra-molecular oxygen, or some store of hydrogen- 
acceptor, which, for a time, can supply the energy 
required for recharge Gradually, however, a 
change comes on action current and heat dimimsh, 
and m two hours after the oxygen was removed 
they disappear together 

The nerve, however, is not dead . let oxygen m 
and it revives . its return is gradual, much slower 
than the inward diffusion of the gas — the oxygen 
clearly has some duty to perform, some debt to pay, 
before the situation is cleared up The nerve 
asphyxiates much quicker a second time if its ex- 
posure to oxygen be cut short. Indeed, by the ad- 
mission of oxygen alone, complete recovery from 
asphyxia is not possible . however long be the ex- 
posure to oxygen, subsequent asphyxia (as Gotts- 
chalk showed) is quicker than it was originally 
Washing the asphyxiated nerve with oxygen-free 
salt solution restores it temporarily. Complete 
restoration, however, is attained only if washmg be 
combined with oxygen. Then the nerve returns 
triumphantly to its full initial activity, apparently 
unaffected by the intervemng period of asphyxia. 
It seems as though, in the absence of oxygen, two 
thmgs have happened : {a) some metaphorical 
accumulators have run down and need rechargmg — 
a process which requires oxygen ; and (6) certam 
abnormal substances have appeared, which cannot 
be removed by oxygen, but will diffuse away into 
surrounding salt solution. 


Potential Differences in Nerve 

Many attempts have been made in recent years, 
before the latest and most successful ones, to 
measure the gaseous exchanges of isolated nerve 
Actually m the refined methods employed by 
Meyerhof and by Warburg, modifications of those 
of Barcroft, a means has long been available of 
making these important measurements When 
Downing and I succeeded at last in measuring the 
heat-production of nerve, it seemed to us, and to 
Gerard who had joined us, that corresponding de- 
terminations of oxygen consumption should be 
carried out I wrote, therefore, to Meyerhof and 
asked him if Gerard could come to make these with 
him Meyerhof waited a day to reply . his answer 
was, as I expected, “ Of course, let Gerard come ” , 
but also, as I had not expected es ist ausseror- 
dentlich leicht, I did it yesterday on the receipt of 
your letter”. So Gerard went and made the ex- 
periments in Berlin At the same time Penn was 
domg the same thing in his laboratory at Rochester, 
New York The oxygen consumed at rest, the 
oxygen needed for activity, and finally, the oxygen 
required for recovery from asphyxia, were all 
measured and are now tabulated for those who 
need to use them for their calculations 

I mention these measurements partly for their 
own sake — as the happy ending to a long series of 
persistent attempts — but more particularly for a 
curious by-product which, like many by-products, 
IS hkely to prove more important than the origmal 
object An American worker, some years before, 
attemptmg to measure the carbon dioxide produc- 
tion of nerve, had employed a very convenient 
object, the hmb nerve of the spider crab Reading 
his paper I noticed that, whereas he had stimulated 
the nerve for long periods, he gave no evidence that 
the nerve had really responded at all to his stimuli 
Emowmg from experience of medical practical 
classes how often nerves do not respond to the best- 
intentioned stimuli, I thought I had better try for 
myself So, being at Plymouth, where there are 
much bigger and better spider crabs than in America, 
I tried, and by good fortune a whole beautiful new 
field of work appeared 

The experiment was a simple one A and B are 
two non-polarisable electrodes placed upon the 
nerve, which for the sake of the argument we take 
as a smgle nerve fibre A is at an umnjured point, 
B at the cut and injured end. A and B are con- 
nected to a galvanometer. A difference of potential 
exists between A and B, the so-called injury poten- 
tial, which produces what is called the ' demarca- 
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tion current ’ when it is allowed to flow through 
the galvanometer A is positive to B in the external 
circuit When we apply an induction shock to the 
nerve at a distant point C, the potential difference 
between A and B momentarily falls as the impulse 
passes A the current through the galvanometer 
diminishes we witness what is called the ‘ nega- 
tive variation of the injury current ’ If w^e apply 
a succession of induction shocks at C, each pro- 
duces its effect at A as its corresponding impulse 
goes by, and if the galvanometer be a relatively 
slow one, these effects are summed up, and as we 
continue stimulating, the galvanometer returns 



towards its zero, deflecting again when the series 
of stimuli ends Such, at any rate, is what happens 
m a frog’s nerve The fact has been known for 
two generations it is demonstrated to students 
but curiously enough — so far as I am aware — 
nobody had ever tried to show it in a crab’s nerve 
In that tissue, if stimulation be continued long 
enough — ^for a minute or two — ^the galvanometer 
does indeed move backwards during the stimulus 
towards its zero, recording the usual ‘ negative 
variation but it does not return outwards again 
when stimulation ends 

Let me pass for a moment to a fact recently 
established by Furusawa If a crab’s nerve be 
kept in air in a moist chamber, the difference of 
potential between A and B is maintained for long 
periods If, however, the air be replaced by pure 
nitrogen, the difference of potential between A and 
B gradually diminishes On introducing air again 
it rises to its original value, not immediately but 
in an hour or so Clearly, oxygen is being used to 
mamtain a potential difference somewhere withm 
the nerve Where can this potential difference be 
other than at the surface of the fibre itself^ At 
the cut end the electrode is in contact with the 
naked protoplasm of the cell . at the unmjured 
point the electrode is in contact with the outside 
of the membrane surrounding the tissue We 
must imagine that the injury potential is really 
the difference of potential across the membrane of 
the nerve fibre, the contents of the fibre between 
B and A simply actmg as a continuation of electrode 


B Apparently, then, Furusawa’s observation 
show’^s that the potential difference existing across 
the membrane bounding the nerve is maintained 
by oxidation, and gradually ‘ runs down ’ if oxida- 
tion be prohibited 

Picture the passage of the impulse along the 
nerve as being momentarily accompanied by a 
breakdown, or maybe a short-circuit, of the mem- 
brane, perhaps by a change of permeability allowing 
local currents to run and so to propagate the im- 
pulse Thinking of the membrane as similar to an 
accumulator of small capacity, a series of such 
momentary short-circuits might ‘ depolarise ’ it, 
so that by stimulation we might effect a decrease 
in the observed injury potential Now Levin 
found, and Furusawa has confirmed the fact, that 
a prolonged stimulus applied at C causes a return 
of the galvanometer towards its zero, which is not 
followed by a deflection outwards again when the 
stimulus ends Furusawa, moreover, has proved 
that if local fatigue at the pomt of stimulation be 
avoided by employing, in rapid succession, a series 
of such points, the nerve can be completely de- 
polarised by activity The ' accumulator ’ which lies 
along the bounding membrane of the nerve fibre 
can, it seems, be caused to run down completely 
by prolonged activity Let us now withdraw the 
stimulus and wait If the nerve be in air, the poten- 
tial difference between A and B gradually rises 
again until finally it attains its original value This 
is the recovery process to which I referred earlier 
If, however, the nerve be in nitrogen, it remains 
depolarised and further activity is impossible. 
The potential difference existing across the bound- 
ary of the living cell is not only maintained but 
also restored by an active process of oxidation 

Osmotic Ditperences in' the Egg. 

In a recent paper from Holland by J. Straub, an 
investigation has been described of the difference of 
salt concentration, and of freezing-pomt, between 
the white and the yolk of an egg It appears that, 
in the livmg fresh egg, there is an appreciably 
higher concentration of potassium, sodium, chlorine, 
and lactate ions in the yolk, and an excess lowering 
of freezing-point of about 0 15° C. In preserved 
eggs this difference is much less. The membrane 
surrounding the yolk is apparently freely permeable 
to water, even in its live condition, and the differ- 
ence of freezmg-point on the two sides is much too 
large to be accounted for by any such effect as that 
of the Donnan equilibrium. A difference of freezing- 
point of 0 15° would correspond to a difference of 
pressure of 1 8 atmospheres, and it is inconceivable 
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that a thin membrane so extensive as that surround- 
ing the yolk could possibly stand a pressure such as 
this 

It is difficult to resist the conclusion that the 
existence side-by-side of white and yolk cannot be 
regarded as a thermodynamic equilibrium, and 
Straub suggests that the difference of concentration 
on the two sides of the membrane is maintamed by 
an active process of oxidation It is known that 
oxidation occurs m the living egg, and, according 
to a rough calculation, the amount of energy sup- 
phed thereby is ample to account for any osmotic 
work that would have to be performed to main- 
tain, against diffusion, the observed concentration 
differences It is suggested that the observed in- 
equalities in concentration and m freezing-point 
must be due to some active life process, and the 
author discusses an electrical scheme for the employ- 
ment of the energy obtained by oxidation in the egg 
He supposes that the membrane acts as a galvanic 
oxidation element for glucose, and that the differ- 
ence of potential so set up across the membrane 
results in the transfer, against diffusion, of the 
various positive ions in question Such a galvanic 
battery existing across the membrane, together 
with differences in permeability, might be a suffi- 
cient explanation of the inequalities observed A 
large number of physiological phenomena would be 
more intelligible were we able to suppose that oxida- 
tion at the surface of a cell is largely employed in 
maintaining the osmotic and other differences that 
exist between the outside and the interior. 

Eneegy Exchanges in Muscle. 

In isolated muscle it has long been known that 
oxygen is necessary for the preservation of the ex- 
citable state A muscle left at rest in oxygenated 
salt solution maintains its condition for long periods 
if it be thm enough for the relatively slow process of 
diffusion to supply it adequately with that gas A 
resting muscle uses oxygen continuously at a rate 
depending on the temperature at 20° C. this is 
about 0 7 cubic millimetre per gram per minute 
probably this process of oxidation at rest supplies 
the energy necessary in order to mamtain the com- 
plex dynamic equilibrium of the living material m a 
steady state The known diffusion constant of 
oxygen through muscle, as found by Krogh, and 
the rate of its consumption, allow us to calculate 
that a thm sartorius muscle of a frog can easily re- 
main in a steady state in oxygen just s.o long as 
combustible material is available The isolated 
muscle at 20° C uses about its own volume of 
oxygen per day : and if it contams I per cent of 


glycogen this form of fuel alone should be sufficient, 
at that rate of oxidation, for some eight days Dis- 
sected aseptically and suspended at rest m a suitable 
salt solution a frog’s sartorius will, in fact, if supphed 
with oxygen, function for a week or more 

Deprived of oxygen, such a muscle produces 
lactic acid from its glycogen, the glycogen breaking 
down in this case about five times as fast as it did m 
oxygon If the lactic acid be able to diffuse away, 
as is the case when the muscle is suspended in 
oxygen-free salt solution, the muscle lasts for a day 
or two, responding to a test stimulus at any time 
withm that period finally, however, its excita- 
bihty vanishes with the disappearance of its store 
of carbohydrate It may remain longer if glucose 
be included in the salt solution Apparently, if 
oxygen be not available, the breakdown of carbo- 
hydrate into lactic acid can replace the oxidation of 
carbohydrate as a source of energy. Presumably, 
therefore, in the absence of oxygen, the formation 
of lactic acid is the process which supplies the free 
energy by which the dynamic equilibrium is mam- 
tained, by which, so to speak, the accumulators are 
kept charged 

The term 'free energy’, used in this connexion, 
should be understood in its strict thermodynamic 
sense It is interesting and important, as Burk has 
recently done, to calculate the free energy of the 
reaction by which, in living tissue, glycogen is 
broken down into sodium lactate We consider the 
whole process, dissolved glycogen transformed in 
the buffered alkalme medium of the muscle into 
dissolved sodium lactate Owing to the difference 
m chemical structure between the lactic acid and 
the glucose molecule, namely, m the ratio of the 
number of carbon atoms to the number of carbonyl 
oxygens, there is a considerable amount of free 
energy available in this breakdown, about 400 
calories per gram of glycogen transformed Eor 
this reason, presumably, Nature has selected this 
particular reaction as the means of providing, in the 
absence of oxygen, the free energy required, either 
for domg work, or for maintaining (against diffusion 
and similar irreversible processes) the osmotic and 
other differences existing during life at the bound- 
aries and other interfaces of the cell The free 
energy of the oxidation of glycogen is of course 
greater than that of its sphttmg to lactic acid it is 
about 4000 calories per gram. If oxygen be absent 
a given process requires, let us say, 1 gram of glyco- 
gen to be broken down to lactic acid, yielding 400 
calories of free energy * the same process, if oxygen 
be present, requires only one-fifth of a gram of 
glycogen to be oxidised, yielding 800 calories of free 
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energy 400 of the latter are wasted, apparently, 
in the recovery process. 

If, as I said, lactic acid is able to diffuse away, the 
muscle can continue to function until all its carbo- 
hydrate store IS spent If, however, it be suspended 
in nitrogen and not in salt solution, its lactic acid 
cannot escape and the end comes on much earlier 
At 20° C in nitrogen a muscle produces about four 
millionths of its weight of lactic acid every minute 
about 0 3 per cent in 12 hours At this stage the 
increase in hydrogen ion concentration due to the 
accumulating acid renders the muscle completely 
inexcitable : in less than 24 hours it attains the 
so-called lactic acid maximum and passes into rigor 
mortis 

The same processes can be observed to occur 
more rapidly when activity due to stimulation is 
substituted for resting survival A muscle sub- 
jected to a series of maximal induction shocks in 
nitrogen fails when it has given some 400 twitches, 
when its lactic acid concentration has reached about 
0 25 per cent. Suspended m oxygen -free salt solu- 
tion and stimulated with a frequency low enough to 
allow its lactic acid to escape by diffusion, it can 
give several times as many twitches (as my friend 
Kupalov has recently shown), and will continue until 
practically all its carbohydrate has been broken 
down , suspended in oxygen, or in oxygenated salt 
solution, it can give several thousand twitches and 
maintain its activity until all its carbohydrate is 
oxidised Moreover, as is now well known, if it be 
fatigued in nitrogen, and then allowed to recover in 
oxygen, its lactic acid vanishes and four-fifths of the 
corresponding amount of glycogen reappears. The 
free energy required for the reaction 
Lactate — ^ glycogen 

is provided by the oxidation of a fraction (about 
one-fifth) of the lactic acid How this synthesis 
occurs, and what the chemical nature of its mechan- 
ism is, are not known but it undoubtedly does 
occur, and not only m muscle but also in practically 
every organ and tissue examined 

The work of Warburg on the metabolism of 
tumour and other tissue is a highly important pro- 
duct of these studies originally conducted on muscle 
and earlier, in another form, by Pasteur on yeast 
It seems that nearly every kind of animal tissue 
employs the lactic acid breakdown, when deprived 
of oxygen, as the source of the free energy required 
for the maintenance — agamst irreversible processes 
— of its steady living state and that certain types of 
tissue, particularly those found in malignant growths, 
actually prefer the lactic acid mechanism and may be 
relatively incapable of employmg that of oxidation 


There is no reason to believe that when oxygen is 
present the processes at work are other than the 
sum, or the resultant, of these two The free energy 
of the lactic acid breakdown is apparently the 
source of the mechanical energy liberated by muscle, 
alike in the presence and m the absence of oxygen 
In the former case, however, a slow recovery pro- 
cess ensues, m which — perhaps under the action of 
a galvanic combustion element, as suggested by 
Straub for the case of the hen’s egg — the lactic acid 
formed in the initial process is re-formed into its 
precursor glycogen Moreover, the processes of rest- 
ing survival and of activity are so similar that there 
appear to be strong grounds for supposing that, at 
rest also, the primary mechanism in which free 
energy is liberated (to counteract irreversible pro- 
cesses which lead finally to chaos and death) is that 
of lactic acid formation from carbohydrate 

It IS not a wild extrapolation from this, and from 
the work of Warburg, to conclude that the same is 
true m all animal tissues The living cell is a com- 
plex organised system of enzymes, interfaces, poten- 
tial and osmotic differences, chemical substances : 
infinitely improbable in the thermod 5 aiamic sense, 
and yet existmg in a steady state so long as free 
energy is available to mamtain the orgamsation. 
The free energy of the carbohydrate-lactic acid 
breakdown is apparently the sine qua non of this 
maintenance, the common factor in the organisa- 
tion of living animal cells The primary function of 
oxidation is the reversal of this breakdown 

Reversible In excitability in Muscle. 

All who have worked with isolated muscles have 
found — alas, too often — ^that these may ' die ’ with- 
out apparent cause and spoil their experiments 
They do it more at some seasons than at others, 
often for weeks on end : some muscles are worse m 
this respect than others * and if we have not attri- 
buted it to the machinations of the devil (physio- 
logy leads many of us to a belief m that gentleman) 
we have been fain to call it ' fatigue thereby ex- 
pressing our Ignorance of the whole matter If we 
knew that a muscle survived better in oxygenated 
salt solution than in oxygen gas, we talked about 
the removal of ‘ fatigue products ’ in the former, 
even though the muscle — being supplied with oxy- 
gen and at rest — ^was never fatigued at all. It took 
two chemists, Duliere and Horton, to detect what 
physiologists should have recognised long ago, that 
a state of reversible inexcitability sets m spontane- 
ously in isolated dissected muscles. It is true that 
some years ago, in the biochemical laboratory at 
Cambridge, it was shown that the legs of frogs, kept 
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at a low temperature in oxygen, gradually in the 
course of a week or so lose their irritability, which 
can be restored by soaking in salt solution. It is 
not certain, however, that this is the same pheno- 
menon, and in any case Duliere and Horton have 
demonstrated it in much more striking and — one 
might almost say — provoking form 
A sartorius muscle is dissected with the utmost 
care from a frog and suspended in moist oxygen, 
or nitrogen, or air silver or platinum electrodes 
are brought in contact wdth it and at intervals its 
response is tested At first stimulation leads to 
an active contraction , as time goes on, however, 
the muscle apparently dies it is not fatigued, it 
has been quite infrequently stimulated, and in 
oxygen or air there should not be, and in fact there 
is not, any accumulation of lactic acid In an hour 
or two the muscle is apparently dead, it responds 
not at all to the strongest stimulus, though if it be 
taken out and tested chemically it is found to show 
all the chemical characteristics of resting muscle 
The phenomenon is not due to oxygen as such, 
or to the absence of oxygen . it cannot be attri- 
buted to surrounding the isolated muscle by a gas, 
smce it happens also in liquid paraffin and mercury. 
I called it ' reversible ’ Immerse the muscle, when 
it has become completely non-excitable, in salt solu- 
tion, and its excitability returns, rapidly at first, more 
gradually later, following approximately a course 
we should expect were the return of excitability due 
to the outward difiusion of something present in the 
muscle Any reasonable salt solution will cause a 
return of the excitability • Ringer’s solution, sodium 
chloride, — anything, in fact, which does not itself 
lead directly to inexcitability m the muscle 
It would be easy, so far, to imagine that some 
product of activity in muscle, gradually accumulat- 
ing, produces a toxic efiect which leads to the inex- 
citable state This simple suggestion, however, 
IS not sufficient. If we soak a muscle, for three 
hours after removal from the animal, in salt solu- 
tion, and then suspend it in a gas, it will remam 
excitable indefinitely If we wash it for three hours 
after it has become inexcitable, its returned excit- 
ability will remain indefinitely, that is, until its 
carbohydrate reserves are used up or bacterial 
invasion sets in. If, however, we wash it for a 
shorter time, say for half an hour, after it has 
become inexcitable, its excitability indeed returns, 
but when we place it again in a gas, it becomes 
inexcitable once more Not until the sum of the 
times of immersion has attained a certain value 
does the muscle become permanently excitable in 
the present sense If any product of metabohsm 


has a toxic effect, why should further metabolism 
after a 3 -hour preliminary soaking in Ringer’s 
solution now have no result ^ Are we dealing here 
with the same curious phenomenon as Rurusawa 
found in the case of a crab’s nerve ^ Moreover, 
why do the muscles of a frog’s leg, allowed to remam 
in situ after the death of the animal and the removal 
of the skin, retain their excitability for hours, while 
a companion muscle dissected out and, to all intents 
and purposes, uninjured, becomes inexcitable in an 
hour 2 The muscle is not dead, for it shows a normal 
resting metabolism and can be revived by washing 
with salt solution it may then live for days, which 
IS a sign that any injury due to dissection is of 
negligible importance Is the effect of a subtle 
physical nature, due to contact of the living tissue 
with a medium of unusual dielectric constant ^ 
Or IS it to be attributed to the production of some 
substance, in or between the cells, which can be 
washed away by contact of the muscle with salt 
water The phenomenon is an easy and dramatic 
one to witness, once one reahses its existence, but 
a difficult one to explain. The realisation, however, 
that it occurs has greatly simplified experiments 
with isolated muscles, for we know now that by a 
preliminary period of washmg we can prevent an 
occurrence which has spoilt so many experiments 
There is one possible explanation. If a Rmger’s 
solution be prepared containmg four times the 
usual concentration of potassium chloride, a muscle 
immersed m it slowly becomes inexcitable One 
which has become spontaneously mexcitable by 
standing in oxygen shows no return of excitabihty 
when immersed in this solution. We might have 
expected a temporary return A muscle consists 
of fibres and interspaces, mainly fibres In the 
inside of the fibres there is a very high concentration 
of potassium, m the interspaces a low one Excit- 
abihty may depend — among other thmgs — upon a 
normal concentration ratio of potassium across the 
boundary of the cell Experiments have shown 
that when muscles are perfused, potassium tends to 
leak into the perfusing fluid If it leaked into the 
interspaces between the fibres — not much would 
be required — ^it might gradually produce the same 
state of inexcitability as we can cause by the arti- 
ficial application of a high potassium concentration 
The chief difficulty m this explanation, which has 
much else to commend it, is that one cannot see 
why a few hours’ immersion in salt solution should 
prevent any further egress of potassium In any 
case it seems that the phenomenon is of a physical 
or of a physico-chemical natute, and has no con- 
nexion with the oxidative mechamsm of the cell. 
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Anaibobic Disintegeation in Muscle 
I come lastly to the most difficult problem of all 
the cause of a phenomenon which I discovered in 
1927 and about which I speculated last spring, per- 
haps rather rashly, in the Proceedings of the Royal 
Society I say rashly, partly because my paper was 
the innocent cause of much excitement in the 
autumn, when the public Press discussed — in the 
‘ silly season ’ — the ' mystery of life ' partly 
because the explanation I origmally gave may not 
be sufficient The facts, however, seem certain, 
and are these By improvements in technique, 
the rate of resting heat-production of a muscle can 
be measured, in oxygen or in nitrogen The muscle 
lies in nitrogen upon the warm junctions of a ther- 
mopile, in a thermostat maintained at a constant 
temperature The rate of the resting heat-pro- 
duction at 18° C is (say) 60 gm cm. per gram per 
minute about thousandths of a calorie The 
muscle has previously been washed for some time 
in salt solution, so that it does not now become 
spontaneously inexcitable in the manner described 
by Duliere and Horton It is stimulated and gives a 
senes of twitches the heat due to activity is regis- 
tered by the galvanometer attached to the thermo- 
pile stimulation ends the galvanometer returns 
we should expect it to return, gradually, of course, 
to its original position, the muscle to revert to its 
original heat-rate Nothing of the kind. I may 
illustrate what happens by a typical experiment 
Time A.M or 

PM. . 11 56 11 59 12.1 12 2 12 ^ 12 5 12 6 

Galvanometer 

deflection mm. 22 23| 23^ 22^ 22^ 24 23 

The muscle was then stimulated by single shocks 
to fatigue the galvanometer deflected, and, when 
the stimulation ended, returned to rest once more 

Time PM. . . 12 20 12 23 12 25 

Galvanometer de- 
flection . mm . 130 130 130 

The resting heat-rate in this case has been increased 
between five and six times. 

The phenomenon has never failed to appear, and 
it occurs always in the same quantitative form 
The quotient 

increment m heat-rate per minute 
total heat by stimulation 

is always (in the frog’s sartorius at 17° C.) of the 
order of 0-0075 The high heat-rate induced by 
stimulation is permanent so long as the muscle 
remains in nitrogen It may attam 800 gm cm. 
per gram per minute after severe fatigue — more 
than 1 calorie per gram per hour It may remam 
at this level, so long as the muscle is kept in mtrogen, 


for 24 or even 48 hours, m which time the total heat 
liberated may be many times as great as can pos- 
sibly be accounted for by the breakdown of all the 
available carbohydrate into lactic acid Since, 
apart from carbohydrate, there is very little except 
the actual protein of the muscle which we can 
imagine to break down with such an evolution of 
heat, we are forced to conclude that the process 
of anaerobic activity (or its products) has somehow 
induced the degradation of the muscle protoplasm 
itself to bodies containing less total energy. 

If, when the muscle has been fatigued in nitrogen, 
and its resting heat-rate is high, we admit oxygen, a 
recovery process sets in as usual, with a considerable 
evolution of heat The lactic acid is removed and 
the muscle is restored to its previous restmg con- 
dition This occupies about an hour. If, now, 
we replace the oxygen by a stream of pure mtrogen, 
within half an hour diffusion on one hand, and the 
restmg metabolism of the muscle on the other, have 
removed the last traces of oxygen from the interior 
of the muscle substance, and the resting heat-rate 
in nitrogen can again be measured. Instead of 
the high value found after stimulation, we now 
observe a low value of the same order of size as 
before it. The breakdown processes produced by 
anaerobic activity have been cut short and the 
muscle has regained its previous steady state The 
same treatment can then be applied once more If 
the muscle be stimulated to fatigue again its resting 
heat-rate rises • if oxygen be again admitted re- 
covery ensues, and finally a low value of the resting 
heat-rate appears as before 

There seem to be two alternatives either (1) the 
provision of energy by oxidation has restored to 
their normal state the membranes, interfaces, or 
agents, which in ordinary Me hold apart the un- 
stable reacting substances present in the livmg cell, 
which prevent — as I said in my paper — ^the organ- 
ised system of the hving cell from becoming a bio- 
chemical chaos , or (2) in the presence of oxygen 
some substances have been removed, perhaps by 
simple oxidation, perhaps by restoration to a pre- 
cursor, which, if they be allowed to remain, assist as 
catalysts, or in some other capacity, in the anaerobic 
dismtegration of the living material One thing 
seems certam — the high heat-rate is a sign of some 
kind of irreversible breakdown or disintegration ; 
if — as Kupalov has shown — ^it be allowed to con- 
tinue for a few hours, no subsequent restoration of 
the muscle to its normal excitability is possible, 
either in oxygen or in oxygenated salt solution. 

The phenomena in question are so curious, and 
the efiects so relatively large and so easily demon- 
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strated, that they demand an explanation. They 
have been tested by every means available and have 
withstood the attack Were they due to a change 
in the hydrogen ion concentration caused by the 
liberation of lactic acid ^ A resting muscle was im- 
mersed in pure carbon dioxide and its heat-rate re- 
mained practically unaltered . the carbon dioxide 
must have made it as acid as extreme fatigue Were 
they due to a techmcal error of some kind ^ To a 
reaction of some fatigue product with the metals of 
the thermopile ^ The thermopile was insulated with 
baked ‘Elo’ (an artificial resin), shellac, and paraffin 
wax : on top of these a piece of tin-foil and over 
this a further layer of wax The phenomenon ap- 
peared quantitatively as before It is inconceivable 
that breakdovm products of muscular activity can 
penetrate wax, tm-foil, wax, shellac, and ‘Elo one 
on top of the other Was it due to injury in dis- 
section ^ It was found unaltered in a frog’s gastroc- 
nemius, which can be prepared with a mimmum of 
injury. The temperature was lowered to 0° C. The 
high heat-rate existing in a fatigued muscle dim- 
inished to one-sixth, which is what we should expect 
were it due to a chemical process occurring con- 
tinuously, not at all what we should look for were a 
technical physical error the basis of the phenomenon 
I was inclined, when I first described the pheno- 
menon, to the first of the two alternatives just men- 
tioned, to the belief that oxygen restores the normal 
interfaces, or conditions, which prevent the organ- 
ised system from becoming a biochemical chaos 
During the last few months, however, I have come 
across another effect which inclmes me a little to 
the second alternative — perhaps both are correct 
The experiment is a simple one and the result quite 
certain : it ought to have been made long ago . but 
one only thinks of these things slowly If a muscle 
showing a very high resting heat-rate induced by 
anaerobic stimulation be immersed for an hour or 
two in oxygen-free salt solution, its heat-rate returns 
to its origmal low level . the muscle need not even 
be alive it may have been ‘ electrocuted ’ by ex- 
cessive stimulation, it may have been irreversibly 
damaged by too long a maintenance of its high heat- 
rate in nitrogen. Yet, under the influence of the 
washmg, in a time which suggests diffusion out- 
wards of some catalysing agent, the breakdown 
evidenced by the previous high heat-rate is com- 
pletely — or almost completely — stopped Clearly, 
oxygen as such is not necessary for a reversal of the 
effect. Perhaps if lactic acid be not already present 
in excessive amount, the lactic acid breakdown can 
take the place of oxidation in the maintenance of the 
normal internal architecture of the cell . perhaps, 


however, something is set free m the absence of 
oxygen, which induces — or helps to induce — the ir- 
reversible breakdown of the muscle protoplasm with 
a liberation of energy a something which can be dia- 
lysed away by immersion of the muscle in salt water. 

It IS well known that, in man, too prolonged ex- 
posure to anoxaemia may produce harmful effects last- 
ing for a long time or even permanently As Hal- 
dane writes ‘‘ A short exposure even with loss of 
consciousness produces no serious after -symptoms . 
but occasionally a man’s behaviour is very abnormal 
for a few minutes after recovery ” '‘With severe 
and prolonged exposure to want of oxygen the ner- 
vous after-symptoms are of an extremely formidable 
nature and often end in death ” " The s3nnptoms 
are evidently due in the mam to widespread injury 
to the nerve cells during the exposure ” " The 

heart may also suffer in prolonged exposure to want 
of oxygen The after-symptoms may be mamly 
cardiac , it may be a considerable time before the 
heart fully recovers ” “ Probably every other organ 
and tissue in the body feels the after-effects of 
severe exposure to want of oxygen The patient 
often enough dies of pneumonia Acute nephritis 
and gangrene of extremities have been noted ’ ’ And 
so on May we not be witnessing here in man the 
after-effects of the same partial disintegration of the 
living protoplasm as can so easily be demonstrated 
in anoxaemia m the isolated muscle ^ 

In Warburg’s work we find further evidence of a 
harmful effect of oxygen lack An embryo of a 
chick IS kept for some hours in salt solution saturated 
with nitrogen oxygen is then introduced In the 
normal embryo there is practically no lactic acid 
formation if sufficient oxygen be present the free 
energy required for continued existence is supplied 
by oxidation In the embryo which has been sub- 
jected to a period of anoxaemia, however, the capa- 
city for oxidation is found to be dimimshed and a 
large part of the energy it requires must now be de- 
rived from the lactic acid breakdown By anoxae- 
mia, m fact, the normal embryo has been reduced to 
a state in which its metabolism is similar to that 
which Warburg has found to characterise tumour 
tissue Can it be, as Warburg’s work suggests, that 
oxygen-lack, working upon the normal architecture 
and machmery of the cell, leaves behind a type of 
mechamsm analogous to that of tumour ^ Dare we 
see in the disintegrative process set up by anaerobic 
activity in the isolated muscle cell an exagger- 
ated case of the harmful effect produced in man by 
prolonged and severe anoxaemia, or in the chicken 
embryo by oxygen want ? It is dangerous to specu- 
late too far, but it is foolish not to speculate at all. 


PrinUd %n Great Britain bj/ll & B Clark, Limited, Edinburgh 
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learn to look at architecture as it might appear to 
an observer from another planet, to whom its 
human origin was unknown, and on the whole this 
detachment is more nearly attained by the land- 
scape painter than by the historian or even, 
perhaps, the architect himself 

The old towns of the Eiviera crowning the foot- 
hills of the Alpes Mantimes, or capping promon- 
tories which project against the blue Mediter- 
ranean, provide as usual the subject for one kind 
of culmination of natural in architectural form Of 
the purely natural landscape of this delightful 
coast there are as usual several studies, of which 
Mr H Van der Weyden’s The Lone Pine of La 
Mortola (208) is the most considerable , but it is 
to be regretted that the landscape of the tropics 
should be almost unrepresented in the Exhibition 
The gamut of the emotions evoked by the world’s 
scenery remains incomplete so long as the tropics 
are passed over, and the traveller longs to see at 


least something which vill recall the coast with 
fringe of waving palms and the gleam of green 
translucent water within the coral reef, wuth 
its line of foaming breakers and deej) blue sea 
beyond 

Among the artists who are enterprising in their 
research for natural effects Mr W. L Wyllie is 
certainly to be reckoned, and in Eifty North and 
Porty West (207) he gives us the impression of an 
occurrence w^hich is never seen without a thrill of 
excitement, the sudden breaking away of the whole 
summit of a great dome -shaped wave in the foaming 
cap which sailors call a ' cauliflower sea ’, which, 
launched bodily forward, is here seen rolling 
towards the observer 

Such were the aspects of Nature, or the emotions 
aroused by aspects of Nature, which I found 
observed and recorded by our fellow-students, the 
landscape painters in this year’s Exhibition of the 
Eoyal Academy 


News and Views. 


In his Ludwig Mond lecture, delivered recently at 
the University of Manchester, the mam part of which 
appears as a supplement to this issue of Nature, 
Prof. A V. Hill refers to the value of experiments 
carried out on isolated animal tissues for the elucida- 
tion of the phenomena of life, and illustrates his 
thesis with descriptions of some recent work per- 
formed on the isolated nerve and muscle of cold- 
blooded animals Both tissues consume oxygen not 
only as a result of activity but also whilst at rest it 
appears that not only is the production of energy in 
the form of a nerve impulse or a muscular contraction 
accompanied, or followed by, the consumption of 
oxygen, but also oxygen is required for the process of 
remaining alive and irritable, of being ready to re- 
spond to a stimulus. The isolated muscle uses the 
absorbed oxygen to oxidise glycogen , in the absence 
of oxygen, lactic acid is formed from the glycogen, 
which breaks down much more rapidly than in the 
presence of oxygen, and the free energy of this break- 
down suffices to maintain irritability m the muscle for 
a short time, provided that the lactic acid is removed 
by immersing the muscle in saline. In the presence 
of oxygen a portion of the acid is completely oxidised, 
but the remainder is resynthesised to glycogen, so 
that in the presence of oxygen the muscle lives much 
longer than in its absence. 

The next step in the chain of evidence given by 
Prof Hill IS the result of studies of a muscle stimu- 
lated in nitrogen to fatigue. The heat production at 
rest after the stimulation is much greater than before, 
and may m time exceed the amount that can be 
obtained by the breakdown of all the carbohydrate 
into lactic acid, indicating that the muscle protein 
IS also breaking down The resting heat production 
can be reduced to its low pre-stimulation level by 
immersing the muscle in oxygen-free saline or by 
supplying it with oxygen The exposure to mtrogen, 
then, appears to have initiated a degradation of the 
muscle protoplasm which can be stopped by again 
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admitting oxygen, or by washing away some sub- 
stance which may be supposed to aid the protoplasmic 
breakdown In any event, the deleterious effects of 
asphyxiation appear to be due to disintegration of the 
cells of the tissue themselves, and, conversely, oxygen 
IS necessary for the maintenance of cell structure. 
Put in other words. Prof. Hill argues that the living 
cell may be considered to be in a state of dynamic, as- 
opposed to static, equilibrium, and therefore to 
require a supply of oxygen for the maintenance of its 
very structure. 

On Monday next, May 13, Messrs. Sotheby and Co. 
will offer for sale a collection of letters (1743-1820) 
from and to Sir Joseph Banks, president of the Royal 
Society. They are being sold by a collateral descen- 
dant of Dorothea Lady Banks, wife of Sir Joseph 
Banks The series includes botanical and horti- 
cultural letters and papers of Australian interest — 
communications to Banks from the early governors 
of New South Wales — also letters of Matthew Flinders,. 
George Bass, and Bligh. It would seem improbable 
that any have been published ; no indication, how- 
ever, is supplied as to this The correspondence is 
smtably secured in handsomely bound folio albums, 
each having a list of contents, though unfortunately 
no numbers are given to accord with the sequence of 
letters , thus reference is tedious. 

Among miscellaneous matter (Lot 7) we notice a 
letter of Thomas Young, in a fine script, addressed to 
Count Rumford at the Royal Institution and dated 
July 9, 1801. It refers to his appointment to the 
professorship of natural philosophy. ‘'As to the 
journals ”, he says, “ I should not much object to 
engage that a sheet or more should be read for publi- 
cation every week , but I conceive that it would give 
them additional importance if it were left to the 
discretion of the professor, with the approbation of 
the committee, and with proper notice, to publish a 
number at the end of a fortnight instead of a week, 
whenever there might appear to be a real deficiency of 
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matter to fill it. An I think I should want little or no 
assistance either in tianslating or transcribing, except 
what Ml Davy might have the goodness to give me, 

I hope when you have reconsidered what I have 
stated you will not much differ from me in opinion.” 

At Oxfoid, on May 4, under the auspices of the 
Society of Friends of the Old Ashmolean, a public 
lecture was delivered by Prof. D’Arcy Thompson on 
“ The Hellenic Element in the Development of 
Science It was shown that Aristotle’s doctrine of 
excess and defect, applied by him in the region of 
biology as m that of ethics, was in accordance with 
conceptions of Greek mathematicians in regard to the 
theory of numbers, especially as developed m later 
times by Theon of Smyrna in the series known as 
the ‘ mdeternunate ’ or ‘ boundless ’ dyad. The geo- 
metrical aspect of number was always kept in view by 
the Greeks ; Euclid’s treatment of the square of the 
hypotenuse exemplified this, and his whole system 
culminated in the dodecahedron with its pentagonal 
surfaces Much of the fabric of modern science has 
its foundation m the mathematical conceptions 
amplified and illuminated by the genius of the Greeks, 
but shared with them by other peoples, as by those of 
Egypt and Chaldea. The lecture, which was largely 
attended, was followed by a meeting at which various 
donations to the Lewis Evans collection were an- 
nounced, and means were considered for increasing 
the membership of the above-mentioned Society 

On Saturday, May 11, Lord Birkenhead is to unveil 
stained -glass armorial windows given for the embellish- 
ment of the staircase of the Old Ashmolean Buildmg, 
Oxford. Two armorial windows are being added to 
those already in the Museum to commemorate the 
foundation gift of historic scientific instruments by 
Dr Lewis Evans, and in gratitude to four of the great 
City Compames which by timely benefactions made it 
possible for the Umversity to install the Evans collec- 
tion in the Old Ashmolean, and thus to fulfil the con- 
dition on which it was offered to Oxford. The Evans 
window IS presented by certain members of the Society 
of Friends of the Old Ashmolean, chief among whom 
was the late Lady Osier. It is inscribed . Ltmovions 

EVANS, n sc., QIJI MUSEUM ASHMOLEANUM DENUO 
LOOUPLETAVIT INSTRUMENTIS NATUBALIS SCIENTIAE 
COLLATIS HIO COMMEMORATUB MCMXXV. The SeCOnd 
window, given by Sir Dugald Clerk, bears the 
arms of the Compames of the Goldsmiths, Iron- 
mongers, Clothworkers, and Fishmongers. It is a de- 
lightful composition, and a reminder of their many 
services on behalf of education. The inscription runs . 
MUSBI ARMARIA INSTRUXIT BT ARCAM DITAVIT 
CILDARUM LONDINIBNSIUM LIBERAXITAS QUARUM IN- 
SIGNIA DEPINGENDA CURAVIT DUGAiDUS CLERE: 
MOMXXix. The earlier windows commemorate Ehas 
Ashmole, the first founder of the Museum in the 
seventeenth century, and his friends, John Tradeseant 
the younger, Dr. Plot, and Sir Christopher Wren. The 
new windows which Lord Birkenhead is to unveil 
relate .to the re-founding of the old Museum m the 
twentieth century after a lapse of thirty -five years, 
during which it had been allowed to fall into a 
neglected state. 
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Among the poi traits in the exhibition now open at 
the Royal Academy, that of Sn Ray Lankester by Sir 
William Oipen is acknowledged to be the outstanding 
picture of the year The fmidamental note of the 
picture IS that of declining years, yet the harmonies 
give it wonderful tone. There is still an inquiring 
look in the face, with its fine foiehead and the clear, 
steady eyes which always seem to mirror thought and 
observation, while the beautifully formed hands aie 
given their full value in an easy attitude which seems 
to signify rest after labour Another very successful 
portrait is that of Prof J. Millar Thomson, emeritus 
professor of chemistry, King’s College, London, by 
Mr P A Hay. Mr Richard Jack exhibits a fine 
picture of Loid Moymhan, president of the Royal 
College of Surgeons , and other portraits of people 
well known in scientific circles are those of Mr 
E F. C. Trench, past president of the Institution of 
Civil Engineers, by Mr George Harcourt ; Mr. W. 
Tapper, president of the Royal Institute of British 
Architects, by Sir William Orpen ; Mi. J. L. S 
Hatton, principal of the East London College, by 
Mr Augustus E. John; Prof Priestley Smith, 
emeritus professor of ophthalmology, University of 
Birmingham, by Mr. Harold Speed , Sir Hugo Hirst, 
chairman and managing director of the General 
Electric Co., Ltd , by Mr. Richard Jack , and Mr. 
A S Ramsey, president of Magdalene College, 
Cambridge, by Mr Francis Dodd. There is also a 
bust m bronze of Col R E Crompton, by Mr. George 
H Paulin, and a miniature of Prof. J. P Hill, by 
Elizabeth A Steele 

The fourth Huxley Memorial Lecture ©f the Royal 
College of Science was delivered by Prof F 0 Bower, 
at the Imperial College of Science and Technology, 
on Friday, May 3, the title being “ The Origin of a 
Land Flora, 1908-1929 ”. Prof Bower began by 
referring to his book “The Origin of a Land Flora”, 
published m 1908 He summarised the theory of 
‘ interpolation ’ there put forward to account for the 
origin and progression of the spore-bearing plants, 
the dominance of which is so striking in all land 
plants from the ferns upwards. He then indicated the 
more important modifications in the view expressed 
twenty-one years ago which have resulted from ad- 
vances in botanical knowledge. The chief of these 
concern, first, the expansion of our knowledge of 
alternation of generations m the brown and green 
algae and the significance of the cytological distinc- 
tions between the two generations in these plants 
Secondly, the outlook has been changed by the in- 
crease in the knowledge of the very simply organised 
plants now known to have existed in early Devonian 
times ; thirdly, a study of the embryology of the 
Psilotaceae has shown that this group now stands 
nearest to these ancient fossils. 

Giving these new facts and others their full value, 
Prof. Bower holds that his position as stated in 1908 
needs “neither reversal nor obliteration but only 
modification”. He suggested that the remote an- 
cestors of the Archegomatse were of the same general 
type as the Green Algse, but m these ancestors the 
act of meiosis was deferred, and a diploid phase 
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interpolated which was structurally suited to sub- 
aerial conditions and bore numerous spores These 
plants would thus at one stroke achieve three bio- 
logical advantages of prime importance • (1) a multi- 
plication of possible combinations of hereditary 
characters (as suggested by Svedelius) , (2) an 

opportunity of securing a wide spread on dry land 
by the dissemination of spores ; and (3) relief from 
dependence on repeated syngamy by numerical 
increase on land, where the necessary medium of 
external liquid water is not always available In 
conclusion, Prof Bower pointed out that while the 
gap between the Algae and the Archegomatae is still 
open, and indeed remains as in 1908, yet the evolution 
of the constituent parts of the land-living sporophyte 
can now be traced with the aid of the early Devonian 
plants. 

According to a recent Daily Science News Bulletin 
issued by Science Service, Washington, D C , a notable 
invention was announced to the National Academy 
of Sciences on April 19 by General G O. Squier, the 
inventor of ‘ wired wireless ’ . The principle of wired 
wireless is the same as that used in sending telegraph 
or telephone messages over lines carrying signals of 
different frequency or over power lines. The new 
method, which is called the ‘ monophone ’, is the per- 
fection of a form of radio transmitted partly by 
telephone wires In America the ether is incon- 
veniently crowded with messages of all kinds It is 
now proposed to make the ordinary telephone wires 
carry some of these so as to relieve the congestion. 
In particular, without interfering with the present 
pomt-to -point service of the broadcasting and without 
change of equipment, the telephone wires can be 
made to work sixteen hours a day, bringing the broad- 
casting programmes to the householder. It is sug- 
gested that this ‘ line radio ’ could be made to provide 
a method of financial support to the broadcasting 
companies, thus eliminating the necessity of broad- 
casting advertisements both directly and indirectly. 
The small power used in this system is also claimed as 
a further advantage The power taken by a small 
incandescent lamp would be sufficient to supply five 
thousand telephones. When operating the telephone- 
connected set, no tuning would be necessary To get 
a new programme all that is necessary is to turn a 
switch Fading and the various kinds of interference 
which prevent good broadcast reception would be 
eliminated. There would be no difficulty in receiving 
sound-motion pictures and television by this method. 
It could be usefully employed for educational purposes. 

Another development in broadcasting was de- 
scribed by Prof. A. L Foley, of Indiana University, 
in a paper read on April 23 to the National Academy 
of Sciences, on a new type of microphone for use by 
broadcasters and public speakers It is still m the 
experimental stage, but as the principle is novel it is 
considered to be very promising. It contains no 
moving diaphragm. A usual type of microphone 
(or ‘ mike ’ as it is frequently called in America) is 
the condenser microphone A thin diaphragm of 
metal is hung in front of a metal plate with an air 
space between them. Both have electrical charges, 
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and as the diaphragm is pushed or pulled by the 
sound waves the electrical charges fluctuate in value 
and electrical currents flow Some of the energy is 
radiated into space and picked up by the receiver’s 
set The difficulty with any type of diaphragm is 
that it has free vibration periods of its own which it 
tends to assume, thus distorting the forced vibrations 
due to the sound waves In Prof Foley’s micro- 
phone there are only two solid metal plates with an 
air space between them The sound waves of the 
speaker’s voice directed between the plates cause 
alternate condensations and rarefactions of the air. 
As the air is acting as the dielectric of the condenser 
formed by the plates, the rapid changes in its density 
cause alternating currents in the plates, which are 
used to radiate energy into the ether Prof. Foley 
says that the new device is in process of development 
and will not be on the market for some time 

There is always interesting matter m the Annual 
Report of the Zoological Society of London, the 
centenary celebrations of which were referred to in 
our issue of May 4 The outstanding feature of this 
year’s report is the remarkable record diagrammati- 
cally presented in its “ Century Chart of Progress 
On the whole, the chart shows a steady record of pro- 
gress, apart from a slack period which began in 1839 
and continued for about thirty years. But the extra- 
ordinary rise in the numbers of members and of 
visitors to the Zoological Gardens in Regent’s Park, 
and in income, which commenced in 1910 and has 
carried the Society from height to height in almost 
unbroken leaps, is witness to the success of the policy 
of Dr Chalmers Mitchell and the Council, and perhaps 
also to an increasing love of entertainment which has 
seized the people of Great Britain There has been 
a certain increase in the numbers of deaths, especially 
amongst mammals and birds, but this is attributed to 
the increased size of the collection, and the installa- 
tion of electric heating and lighting into more of 
the houses m the Gardens shows that every effort is 
being made to ameliorate the living conditions No 
indication is given of the effect upon general health 
and mortality of the electric systems already installed. 
Such information, based upon the definite records of 
the pathologist, would afford an invaluable guide to 
other zoological gardens at home and abroad which, 
on account of the great cost, hesitate to install electric 
fittings until their value has been clearly proved. 

The second number of the Realist continues some 
of the subjects begun in the first and gives a clearer 
idea of the general idea which the promoters have in 
mind. It IS to be a journal of scientific humanism, 
and this must mean treating of matters of living 
human interest in the light of scientific research. It 
does not at present offer any review of scientific 
works or attempt to summarise the recent additions 
to our knowledge, but matters of current moment and 
discussion are taken up and suggestions made as to 
the lines of future development The emphasis, in 
fact, is rather strongly laid m these opening numbers 
on the present and, still more, the future. The firs1 
article in the May issue, by G. E G. Cathn, deals 
in this spirit with the ‘Next Step for Democracy’ 
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The outstanding point in the recent American presi- 
dential election is well taken. Both candidates were 
m the true sense realists and represented a great 
advance in the political sense of the democracy winch 
adopted them as its champions. It is clear that in 
the modern conditions of extreme complexity and 
world -wide extent of industrial and social relations, 
real expertness is needed m those actually m power. 
It IS also apparent that control of the industrial 
conditions and relations of one State and another has 
already become more important than the merely 
political relations of the old governments and diplo- 
macy. This involves more scientific expertness on 
the part of the governors and a better appreciation 
of such expertness on the part of the governed. 

Most of the other articles m the Realist for May 
strike a similar keynote to that sounded by Prof. 
Cathn. That on the “ Crisis in Psychical Research ”, 
by Mr. E J. Dingwall, will interest a good many 
people by its suggestion for a new thoroughly sound 
and independent investigation of recent phenomena 
of a spiritualistic kind The point is made that the 
Society for Psychical Research, which was founded to 
do this very thing, has lost its standing as a scientific 
body just at the time when the phenomena to be 
investigated have become more numerous. Dr. 
Charles S. Myers gives an account of the work and 
the results of the Institute of Industrial Psychology. 
Oases are quoted in which not only greater industrial 
efficiency has been secured and sickness among 
employes has been reduced, but also the earmngs of 
the workers have been increased Mr. H Martin 
Leake has a somewhat similar plea for the rationalisa- 
tion of British agriculture. Dr, Norman Haire con- 
cludes his account of the recent experiments in 
rejuvenation, mainly of Voronoff and Steinach. He 
sounds a fairly hopeful note while adimtting that it 
is at present impossible to decide whether any of 
these procedures actually prolong life in a human 
being. Dr. A. P. Laurie has a short but very inter- 
esting and convincing defence of the scientific analysis 
of the materials and methods of the old masters. 
Much of this has appeared m letters to the Times and 
it IS useful to have it collected. The editor. Major 
A. G Church, has an -equally persuasive article on the 
need of applying scientific methods to the development 
of our imperial possessions This is imposed upon us, 
both by our monopoly of so much of the world’s 
richest soil and the ‘ sacred trust ’ which we have 
professed to the world for the well-being and develop- 
ment of the backward races 

The curators of the University of Edinburgh 
unanimously agreed to offer the principalship — 
which will become vacant on Sept 30 by the resig- 
nation of Sir Alfred Ewing — to Sir Thomas Holland, 
Rector of the Imperial College of Science, London, 
who has accepted the appomtmpnt. Sir Thomas is at 
present in South America, and the negotiations have 
been completed by cable. He is to be president of the 
British Association during the forthcoming meeting 
in South Africa, and it is understood he will not arrive 
in Edinburgh until about the middle of October. He 
will take to his new office a wide experience— aca- 
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demic and administrative — and extensive first-hand 
knowledge of conditions in the Dominions and in 
India, a matter of great impoitanee to the University 
of Edinbuigh, which has more students from over- 
seas than any other university in Gieat Britain. 

At the meeting on May 2 of the Linnean Society 
of London the following honorary members were 
elected Dr Theodor Mortensen, superintendent, 
Zoological Museum, University of Copenhagen, dis- 
tinguished for his researches on Echmodermata and 
other marine organisms , Prof Carl Hansen Ostenfeld, 
professor of botany and director of gardens and 
museum, Copenhagen, distinguished for his researches 
on the taxonomy and distribution of arctic plants, 
and also on cytology, heredity, and phytoplankton , 
Prof Bohumil Nemec, professor of plant anatomy and 
physiology, Charles University, Prague, distinguished 
for his researches in cytology, physiology and anatomy 
of higher plants, and in mycology and bacteriology. 
The presidential address of the Society will be de- 
livered at the anniversary meeting on May 24, when 
the Gold Medal will be presented to Prof Hugo de 
Vries, who, unfortunately, on account of ill-health, 
will not be able to be present. 

The fortieth anniversary of the completion of the 
Eiffiel Tower in Pans was celebrated on May 2 by the 
xmveiling of a bust of Gustave Eiffel at the base of 
the tower The ceremony was performed by M G. 
Martin, Secretary for Posts and Telegraphs, who paid 
a tribute to the great engineer. Eiffel was born at 
Dijon on Dec 15, 1832, and died m Pans on Dec. 28, 
1923 He was a student of the !]6cole Centrale des 
Arts et Metiers ; he obtained a wide experience of 
engineering construction, and by 1887, when he began 
the Tower, had built iron and steel bridges, etc , of 
more than 100,000 tons total weight. The Tower, 
which IS 984 feet high, is still the highest structure in 
the world. It is a resort of sightseers, but it is also 
used as a wireless and meteorological station. Nearly 
14,000,000 persons have ascended the Tower since its 
construction Eiffel served as president of the French 
Society of Civil Engineers and was also an honorary 
life member of the British Institution of Mechanical 
Engineers 

The Ministry of Health has issued a statement 
respecting the present situation in regard to smallpox. 
Smallpox of a mild type has been prevalent in England 
and Wales during the last few years, and m 1928 
there were 12,420 cases with 53 deaths The distri- 
bution of the disease has been relatively wide, but it 
has been kept under control or stamped out in all of 
the 35 or 40 counties in which it has appeared, except 
m some five to ten districts where it has obtained a 
greater hold, owing in particular to neglect of vac- 
cination. In the Administrative County of London, 
with a population of 4-|- millions, only 167 eases have 
occurred this year. Some uneasiness has been oc- 
casioned by cases derived from the s s Tuscania, 
This vessel arrived from Bombay at Marseilles on 
Mar. 27 with passengers and crew numbering 1589, 
afterwards proceeding to Liverpool and Glasgow. 
In all, 45 persons from the Tuscania have been noti- 
fied as suffering from smallpox, of whom 7 have died, 
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blit there is reason to think that this epidemic is now 
at an end, and as a result of the rigorous measures 
taken, English ports have been kept free 

The Yorkshire Naturalists’ Union, founded m the 
sixties of last century, is one of the oldest, as it is 
one of the most flourishing of the amalgamations 
of natural history societies in Great Britain The 
Annual Report for 1928 states that the affiliation 
includes thirty-eight local societies, and the smnmaries 
of work accomplished by the various sections of the 
Union show how active is the interest taken in the 
fauna, flora, and geology of the county. The official 
organ of the Union is The Naturalist, a magazine the 
usefulness of which as a medium for the publication 
of natural history in all its branches is emphasised by 
the absence of an all -England magazine of the same 
kind. It IS a remarkable fact that, since The Zoologist 
died, a Nature-loving coimtry like England should 
possess no periodical dealing with general natural 
history on the lines followed by that much-lamented 
journal. 

The Government Museum at Madras, under the 
“Superintendence of Dr. F. H Gravely, and, during 
his absence in Europe in 1927, of Prof. E Barnes, 
•continues to make good progress. Like other pro- 
gressive museums, it finds that detailed specialist 
collections are unsuitable for exhibition, and accord- 
ingly the Bruce Foote collection of prehistoric imple- 
ments has been stored for reference, and the valuable 
exhibition space which it occupied has been given over 
to a much -needed expansion of the ethnological 
collection. The Buddhist sculptures have been re- 
arranged, and a description of part of this exhibit 
IS in the press, and various improvements have been 
made in the zoological and the com collections. 
Appendices to the Administration Report for 1927-28 
show that the Museum receives a very small propor- 
tion of its material as gifts from the public, and that 
a surprising number of coins and of copper statues of 
saints and kings turned up as treasure -trove m the 
villages of the Presidency, 

A SOMEWHAT alarmist article on “ Fundamentalism 
in England”, by Maynard Shipley, appears in the 
March number of Evolution Among other state- 
ments, it alleges that “ much anti-soientific propa- 
ganda IS being ‘ put over ’ in the smaller provmcial 
towns and vast districts of Wales, Ireland, and 
.Scotland, where people still believe in witchcraft, as 
firmly as our ‘ Pennsylvania Dutch ’ towns where no 
hint of modern scientific thought has so far pene- 
trated.” So far as our experience goes, Mr. Shipley’s 
statement, as it refers to Scotland, at any rate, is as 
•shaky as his composition. We have never demed 
that there is a strong undercurrent of dishke to the 
theory of human evolution in the British Isles, but it 
IS the ‘ die-hard ’ resistance of conservatives who do 
no more than wish their old-fashioned beliefs to be 
left alone. It certainly does not express itself in 
active and fussy propaganda, and much of it will die 
with its generation. As for witchcraft in Scotland, 
the most we can say is that a canny Scot may 
occasionally believe in luck, but even evolutionists 
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of the highest standing have been known to risk their 
chances at the casinos of Em ope. 

Some four or five yeais ago Dr Percy R. Lowe, of 
the British Museum (Natuial History), discussed 
with the eminent French ornithologist, M. Jean 
Delacour, plans for a joint Franco -British Expedi- 
tion to Madagascar to collect specimens of both living 
and extinct animals wkich might possibly supply 
further clues to the origin of the fauna of this, one of 
the most interesting islands m the wurld What w as 
most desired was the discovery of moie remains of 
the extinct ostrich-hke fossil knowm as Mullei orms, 
which may throw light on the past history of all 
struthions, or ostrieh-like birds, and incidentally 
perhaps of the island itself. Another most welcome 
discoverj^ would be a complete skeleton of the giant 
flightless bird JSpyornis maximus, which stood at 
least ten feet high Funds for such an expedition 
have now been provided by Mr. Arthur Vernay, and 
the Trustees of the British Museum have loaned the 
services of a palseontologist, Dr Errol I. White, who 
IS due to arrive at Madagascar towards the end of 
May. At the last moment the Expedition has been 
joined by a partv of American scientific workers It 
IS now, therefore, representative of France, Great 
Britain, and the United States of America. 

The Royal Horticultural Society is issuing in- 
vitations to the International Congress which the 
Society is arranging to be held in London on August 
7-15, 1930 , that is, immediately before the Inter- 
national Botanical Congress meets at Cambridge. 
A representative executive committee has been 
appointed by the Society, with Lieut. -Col. Durham, 
the secretary of the Society, as secretary, to whom the 
subscription for membership, one pound, should be 
paid. The programme will include lectures and 
excursions, and a flower show on the last two days. 
The main subject for discussion will be “ Propagation : 
vegetative and seminal”, for which commumcations 
are invited and in which eminent Birtish and Overseas 
authorities have already signified their intention of 
taking part. There will also be other sections, and 
suggestions for papers for consideration are invited. 
The SIX committees appointed at the Vienna Congress 
in 1927 will present their reports. These include a 
Committee on Nomenolatm’e, the report of which will 
be awaited with special interest in view of the lack of 
uniformity in the use of plant-names, especially of 
varieties and hybrids, which exists at present among 
horticulturists Communications by means of papers, 
or participation in the general discussion, will be 
permissible in English, French, and German. All 
correspondence should be addressed to the secretary 
of the Royal Horticultural Society, London, S.W . 1 . 

The first conversazione this year of the Royal 
Society will be held at the Society’s rooms at Bur- 
lington House, W.l, on Wednesday next, May 15. 

Uhdee the Order in Coimcil dated Feb. 6, 1928, 
the Lord President of the Council has appointed Sir 
James Alfred Ewing to be a member of the Advisory 
Council to the Committee of the Privy Council for 
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Scientific and Indiibtrial Research, to fill a vacancy 
occasioned by the death of Mr Robert Whyte Reid. 

Sir James Irvine, Principal of the University of 
St. Andrews, has been awarded the Elliott Cresson 
Gold Medal of the Franklin Institute of the State of 
Pennsylvania “ for his brilliant research on Carbo- 
hydrate Chemistry.” The Medal will be presented on 
May 25, and will be accepted on behalf of Sir James 
Irvine by Sir Esme Howard, British Ambassador to 
the United States. 

At the annual general meeting of the Society of 
Glass Technology, held in Sheffield on April 17, Mr. 
Herbert Webb, of Stourbridge, was elected president 
m succession to Mr. Walter Butterworth, Sen, 
The following other officers were elected : — F^ce- 
Presidents . Mr. E. A. Coad-Pryor, Dr C. J Peddle , 
General Treasurer Mr Joseph Connolly ; American 
Treasurer : Mr. F. C Flint , Hon Secretary : Prof. 
W. E. S. Turner. 

The council of the Institution of Civil Engineers 
has recently made the following awards m respect of 
papers read and discussed at the ordinary meetings 
during the session 1928-29 : A Telford Gold Medal 
and a Telford Premium to Mr Conrad Gribble 
(London) ; a George Stephenson Gold Medal to Mr 
Harry Hall (London) Telford Premiums to Messrs 
H. Colam (London) , F W A Handman 
(London) ; T. P. M. Somers (Glasgow) , H. V C 
Johnstone (Sudan), and jointly to J H. Hyde 
(Twickenham) and H. R Lintern (Teddington). 

The disastrous earthquake which occurred in 
Khorasan, Persia, on May 1, was recorded as a 
well-marked disturbance at Kew Observatory The 
preliminary tremors reached the Observatory at 
15 h. 45 m 28 s. G.M T., and the records indicate that 
the epicentre was near lat. 36“ N., long. 54“ E The 
disturbance lasted about three hours, and the maxi- 
mum displacement of the earth at Kew was nearly 
half a millimetre It is reported that a large area 
has been devastated and that great loss of life has 
occurred. 

It is announced in Science that the committee of the 
Academy of Natural Sciences of Philadelphia appointed 
to select a recipient for the Hayden Memorial Geo- 
logical Award for 1929 has nominated Dr. Charles 
Schuchert, professor emeritus of palaeontology in Yale 
University, for the award, inrecogmtion of his distin- 
gmshed work m invertebrate palaeontology, palaeogeo- 
graphy, historical geology, and the migration of faunas. 
The Hayden Award was founded in 1888 by Mrs. 
Emma W Hayden as a memorial to her husband. Dr. 
Ferdinand V. Hayden, director of the U.S. Geological 
and Geographical Survey m the early days of that 
organisation. It consisted at first of a bronze medal 
with an honorarium in cash, but it now consists simply 
of a gold medal, and is given for pre-eminent research 
m geology, palseontology, or in related sciences. 

His Maj'esty the King has approved the award of 
the Royal Medals of the Royal Geographical Society 

3106, VoL. 123] 


as follows • Founder’s Medal to Mr. Francis Rennell 
Rodd for his journeys in Air and his studies of the 
Tuareg people , Patron’s Medal to Mr C. H. Karius, 
assistant resident magistrate, Papua, for his crossing 
from the Fly River to the Sepik. The Council has 
made the following awards : Murchison Grant to 
Mr. C S Elton for his three seasons’ study of the 
distribution of life in Spitsbergen ; Back Grant to 
Mr C. P Visser for his exploration of the Hunza- 
Karakoram glaciers ; Cuthbert Peek Grant to Lieut 
Donald Cameron for his journey across the Sahara 
from Nigeria to Algiers , and Gill Memorial to Mr. 
George Dyott for his recent expedition in search of 
Colonel Fawcett 

With reference to the note in Nature of April 27, 
p. 655, on the Huygens’ object glasses presented to the 
Royal Society, it has been pointed out to us that Dr. 
R T. Gimther photographed the signatures “Con- 
stantine H ”, scratched on all three object glasses with 
their focal lengths, and published them in “ Early 
Science m Oxford”, vol. 2, p. 300, in 1923. The 
photographs show the bubbles in the glass of the lenses 
very clearly. 

The palseontological collections at Upsala have 
increased so enormously of recent years, thanks 
mainly to the receipt of the vertebrate material from 
China so thoroughly described by Prof. C. Wiman 
and his pupils, that it was necessary to store them in 
about half a dozen different buildings. It is good 
news that the Swedish Riksdag has voted the sum of 
791,000 kroner (about £44,000) for a new palaeonto- 
logical institute, m which research and teaching will 
be more conveniently carried on. Building is to 
begin in the autumn 

We have received the Annual Report of the Calcutta 
School of Tropical Medicine, Institute of Hygiene, 
and the Carmichael Hospital for Tropical Diseases, 
1928. Administrative matters are very briefly dealt 
with, and the bulk of the publication consists of 
reports of the various departments with summaries 
of the research work carried out, much of which is of 
considerable value and importance. 

The Report of the Director-General of Public 
Health, New South Wales, for the year 1927 has been 
recently issued. In addition to statistical details, 
reports of scientific investigations are included. As 
in former years, a large number of rats were examined 
for plague infection, but none was found. In all, 
220 samples of milk were examined for tubercule 
bacilli, and in no instance was evidence of tuberculosis 
found — an excellent record. The year was notable 
for the very low incidence of typhoid fever, but diph- 
theria has continued to be prevalent. The death- 
rate from cancer increased, and has been increasing 
steadily for a number of years. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned- — ^A prin- 
cipal of the York Technical Institute — The Secretary 
for Education, Education Offices, York (May 18). A 
junior technical officer in the Admiralty Technical 
Pool for duty in the experimental section of an Ad- 
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miralty Establishment at Portsmouth — ^The Secretary 
of the Admiralty (C.E Branch), Whitehall, S.W 1 
(May 18). A head of the mathematics department of 
the Dundee Technical College and School of Aid — The 
Seeietary, Technical College, Dimdee (May 20). A 
part-time demonstrator in biology at King’s College of 
Household and Social Science— The Secretary, King’s 
College of Household and Social Science, Campden 
Hill Road, W 8 (May 22). A woman lecturer m geo- 
graphy at the Hull Municipal Training College — The 
Principal, Municipal Training College, Hull (May 22) 
Physicists and electiical engineers on the staff of the 
Radio Research Board of the Australian Common- 
wealth Council for Scientific Reseaich — F. L. 
McDougall, Australia House, Strand, W.C 2 (May 
26). A horticulturist and an agricultural 1 ec turer and 
warden at the Kent County Farm Institute at Borden 
—The Agricultural Organiser, Springfield, Maidstone 
(May 27). A principal of the Technical College and 
Jumor Technical School, Horwich — J. McLean, Rail- 
way Mechanics’ Institute, Horwich, Lancashire (May 
28). A lecturer in physiology at the Chelsea Poly- 
techmc — The Principal, Chelsea Polytechmc. Manresa 
Road, S W.3 (May 31). A Government analyst for 


C^^prus — The Private Secretary (Appointments), 
Colomal Office, 2 Richmond Terrace, Whitehall, S.W.l 
(May 31) A teacher in engineering at the Technical 
College, AVolverton — The Pimcipal, Techmcal College, 
Wolverton, Bucks (June 1) A professor of commerce 
in the University of Birmingham — The Registrar, The 
University, Edgbaston, Birmingham (June 7). A pro- 
fessor of physiology in the University of Sydney — 
The Agent-General for New South Wales, Australia 
House, Strand, W.C 2 (June 8) A temporary junior 
assistant in botany m the Lffiiversity of Aberdeen — 
The Secretary, The University, Aberdeen A chief 
mathematical master at Wdiitgift Grammar School, 
Croydon — The Headmaster, Whitgift Grammar 
School, Croydon A woman lecturer m mathematics 
and geography at St. Hild’s Training College, Dur- 
ham — The Principal, St Hild’s Training College, 
Durham A tutor in psychology at Loughborough 
College — The Registrar, Loughborough College, 
Leicestershire. An assistant in the public health 
laboratories and bacteriological department of the 
University of Durham College of Medicine — The Re- 
gistrar, University of Durham College of Medicine, 
Newcastle-upon-Tyne. 


Our Astronomical Column. 


The Planet Merctjry. — This planet will be very 
favourably placed for observation at the middle of 
May as an evening star, being at its greatest elon- 
gation east of the sun on May 15, when it is placed 
twenty -two degrees east of that luminary. The planet 
will set on several mghts more than two hours after the 
sun, and its position near the new moon on the night of 
May 10 will afford a very interesting spectacle in the 
west-north-west sky if the weather is clear On the 
date mentioned, Mercury will set at 9.46 p m. G.M.T., 
and the moon goes down at 9 45 p.m. The sun sets at 
7 33 P.M , so that the phenomenon will be best seen at 
about 8 30 p M and may be watched until the two 
objects set. Mercury will be situated to the north- 
west of the moon about two degrees, and ought to be 
readily visible for about an hour to an observer who 
commands a good open view of the west-north-west 
sky in the region of the horizon. The moon will 
appear as a very narrow crescent, but should be 
distinctly observable to the unassisted eye with 
Mercury m close attendance sparkling with a rosy 
light and looking more like a star than a planet. 

The Centre oe the Galaxy — There are two 
papers on this subject in the March issue of Proc. U S, 
Nat. Acad. Sc^. Dr O. Struve makes use of the 
conclusion that the strength of the calcium lines 
m early-type stars ascribed to interstellar matter is 
a measure of their distance , the lines becoming 
stronger as this increases. He has grouped the re- 
sults for stars within 10° of the galaxy, taking means 
for every 30° of galactic longitude. The results when 
plotted show a good approximation to a sine-curve 
the maximum of which is in galactic longitude 337*6°, 
with a probable error of 18°. The longitude is only 
10^° greater than the value adopted by Shapley for 
the galactic centre. Hence it strengthens the con- 
clusion that the intensity of the spectral lines is a 
measure of distance, since the average distance is 
clearly a maximum towards the centre of the system 
of stars. It should be noted that the galactic longi- 
tude is reckoned from the intersection (in Aquila) of 
the galaxy with the equator of 1900. Very few 
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astronomers pay any attention to the resolution 
adopted at the meeting of the International Astro - 
nonncal Umon m 1925 that it should be reckoned from 
Alpha Cygni, with the view of getting rid of the 
correction for precession. 

Prof H. Shapley’ s paper contains photographs and 
diagrams of the central region of the galaxy. There 
are very brilliant star- clouds to the south of the 
central line, but much dark matter along this line 
and to the north of it. It is shown, however, that the 
dark clouds do not spread very far, and that there are 
transparent regions outside them where some spiral 
nebulae have been photographed, which are evidently 
extra-galactic The dark clouds may, however, con- 
ceal rich star-clouds in the central region, also the 
mass of the obscuring matter itself is presumably 
large, so that it seems possible to imagine a sufficient 
amount of matter in the central region to account for 
the high velocities of revolution of the stars about this 
region which Oort, Plaskett, and others have found. 

The Distances of Dark NEBULiE — Series 2, 
No 52 of Lund Meddelande contains an investigation 
by W. Gyllenberg of the distances of two regions 
where obscuration by dark matter is indicated by 
paucity of stars. The method used is to make star 
counts in the obscured region and in a neighbouring 
unobscured one It is assumed that the dark nebu- 
losity blots out entirely the light of stars behind it , 
assumptions are made as to the absolute magmtudes 
of the stars visible in the dark nebula based on general 
stellar statistics. 

Mr Gyllenberg applies his method to two regions. 
The distance of the dark matter in the America 
nebula near ^Cygni is given as between 440 and 510 
light-years (Landmark had previously found 610). 
The distance of the dark nebula near S. Monocerotis 
IS given 8is 250 light-years • in this case Landmark 
had found a value 13 times as great. Mr. Gyllenberg 
confesses himself puzzled by this large difference. 
He considers that if the colours or spectral types of 
the stars were considered, a much higher degree of 
accuracy could be attained. 
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Research Items. 


Head -Hunting. — In Vol. 58, Pt 2 of the Journal 
of the Royal Ayithropological Institute, Mr. J H 
Hutton analyses the head -hunting customs of the 
Nagas of Assam with the view of elucidating their 
significance both in that area and generally. Head- 
hunting has been explained as due either to a desire to 
obtain human hair for use as ornament or the desire 
for human beings to send to the next world as slaves of 
the dead . The latter belief, though present among the 
Nagas, IS not found among the tribes where the practice 
of head-hunting was most fiourishing. The religion 
of the Naga hill- tribes centres on fertility cults, with 
which are connected phallic observances and the 
erection of menhirs. But though these observances 
secure fertility they are not its source. This seems to 
He m the souls of the dead A wooden figure which 
contained the soul of the dead used to be placed on a 
grave by the Angami. This was thrown away before 
the sowing of the millet crop Among the Ao the 
smoke-dried body of a dead relative was kept m the 
house until the first fruits were eaten, after which it 
was disposed of in the usual way. Other customs of a 
similar character point to the association of the dead 
body with fertility through its preservation either until 
the sowing of the seed or until the first-fruit cere- 
monies, when it was torn to pieces or otherwise 
treated But among the peoples of Assam the head 
IS more especially regarded as the seat of the soul. 
This IS specifically stated among the Ao and may be 
inferred from the special sanctity of the head. A 
soul, for example, among the Konyaks may be trans- 
ferred to a wooden figure by placing a skull upon it. 
If, therefore, the soul is a fertiliser and it resides 
especially in the head, when soul matter is required 
it may be obtained by cutting off a head and taking 
it home. Then not only enemies’ heads are taken, 
but also the heads of comrades who fall in battle are 
cut off and brought back so that the enemy may not 
benefit by them Women who hesitate to marry a 
man who has not taken a head may do so from the 
fear that he may be the less likely to be fertile. This 
form of belief seems also to underlie the head-hunting 
customs of Indonesia and the Pacific and may be 
traced westward and possibly as far as Britain and 
to neolithic or even palseolithic times 

Asymmetry and Cross-Breeding — In an address 
to the Eugemcs Society, delivered on April 24, Dr. 
C. J Bond dealt with henulateral asymmetry in 
ammals and man and its relation to cross -bree^ng, 
and made a stimulating addition to biological thought. 
He concluded that henulateral — and sometimes serial 
— asymmetry is closely associated with previous 
cross-breeding He contrasted the ancient breeds of 
cattle, for example. Bos pnmigenus and Bos long^frons 
and others, the horns of which curved either up- 
wards or downwards, with such modern cross-bred 
animals as the shorthorns, the horns of which fre- 
quently cm’ve upwards on one side and downwards 
on the other Similarly, heterodactyly m fowls is a 
frequent occurrence in the product of a cross • 
while in man there are oases of parents with different 
sized ear lobes producing children whose right ears 
resemble those of one parent and left ears those of 
the other. Other examples were derived from 
asymmetrical eye-colour in man and animals He 
argued that just as Mendehan segregation occurs m 
the formation of gametes, so m the cell differentiation 
of embryomc development, when the bilateral plan 
of growth is laid down, there is an analogous segre- 
gation of maternal and paternal genes. The degree 
of asymmetry appears to depend upon the closeness 
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of kinship of the parents, whose physiological com- 
patibility determines the stage at which segregation 
occurs He hoped that the further study of this 
dissimilarity in the individual, like the study of 
dissimilarity among individuals, would assist genetic 
research. 

British Heronries. — Although it is commonly 
believed that British heronries have declined during 
the past few centuries, there is no evidence of such 
decline in the statistics collected by E. M. Nicholson 
and his collaborators {British Birds for April). The 
number of heron’s nests in England and Wales and 
part of Ireland in 1928 was between 3900 and 4000, 
but the English total was by far the greatest (3480 to 
3566) not only in absolute numbers, but also in the 
average number of nests in a heronry, 14 there 
contrasting with about 7 in Wales and about 8 in 
Ireland The highest averages occur in the south, 
Sussex leading with 54-55, followed by Dorset 38, 
and Essex 36, while at the other end of the scale lies 
Cumberland with an average of 6, and Northumber- 
land with 6-7. Four English colonies had a total of 
a hundred or more nests. While in some places 
there have been marked declines, as at Aldershaw 
in Sussex, where there are said to have been 400 
nests in 1840 and are now only about 80, taking the 
country as a whole the heron is holding its own or 
gainmg shghtly. The Scottish statistics have not 

et been thoroughly collected and do not appear 

ere, but will ultimately be published in the Scottish 
Naturalist 

Crustacean Feeding Mechanisms — In continua- 
tion of their work on the feeding mechanisms of 
Crustacea, Prof. H. G. Cannon and Dr. S M. Manton 
{Trans R, Soc. Edin,, vol 56, pt. 1, No. 9, 1929) have 
examined the three living genera of the Syncarida, 
Anaspides, Paranaspides, and Koonunga. They con- 
clude that the fiirst two genera exhibit two types of 
feedmg, raptatory {i e grasping large food particles) 
and filtratory, essentially homologous with those 
previously described by these authors in Hemimysis. 
The third genus, Koonunga, and probably also 
Bathynella, have given up the filtratory method and 
feed only on large food masses. The Syncarida can 
thus be grouped in two series, Anaspides and Parana- 
spides -Koonunga and Bathynella, comparable with the 
Peracaridan series, Mysidacea-Isopoda or Amplupoda. 
Both series commence with forms exhibiting a filtra- 
tory mechamsm, and through the development of the 
distal portions of the mouth parts and the suppression 
of the proximal filtering parts, end m a purely rapta- 
tory type. The raptatory mechamsms of Anaspides 
and Paranaspides have become modified for scraping 
up algal shme and similar bottom food by the enlarge- 
ment of the basal portions of the first trunk limbs. 
The deviation of the feeding mechanism of Koonunga 
from the dual filtratory and raptatory type seems to 
have followed the same lines as the evolution of the 
typical amphipod or isopod type from that of the 
mysids. The maxilla has become an attenuated biting 
limb and lost all trace of endopodite and exopodite. 
The first trunk limbs have not formed a maxillipedal 
plate as in the higher Feraearida, but their heavy 
clawed armature and their marked flexure between 
the merus and carpus suggest that they are used for 
holding large food masses over the biting mouth parts. 
The most important characteristic of the Koonunga 
mechamsm is the concentration of biting limbs, not 
around the mandibles at the mouth entrance, but 
around the distal endites of the maxillule. 
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Germination of Cyathodilm Spores — The liver- 
wort Cyathodium, one of the Marchantiacese, for a 
time wrongly regarded as having a British representa- 
tive (Riccia spuria Dicks ), has recently been investi- 
gated by Mr. N K. Tiwary at Benares, secretary of 
Benares Hindoo University, who has sent to Nature 
a commumcation on the subject Mr Tiwary has 
succeeded in finding an abundance of geiminating 
spores, though it has not been possible to bring about 
gernoination artificially. The spores are unusual in 
having from two to four germ-pores , they appear to 
have a distinct polarity, for the geim-tube and rhizoids 
arise from opposite ends, not fiom a single pore as is 
customary There is variation in the manner of 
germination , the cell -contents on emerging from 
the germ pore form either an ovoid mass or a germ- 
tube. We have thus an addition to those species 
which have protonemata varying between the two 
mam types. 

Earthquake in the Aleutian Deep — gieat 
earthquake was registered at the Hawaiian Volcano 
Observatory {Volcano Letter for Mar. 14) at 3 h 11m. 
22 s. P.M on Mar 6 (1 h 41 m. 22 s a.m. on Mar 7, 
G.M.T.), the long waves being so prominent that the 
pens of the seismographs swept off the smoked paper. 
From the duration of the preliminary tremors it was 
clear that the origin was about 3650 km. from 
Kilauea. This is the distance of the well-known 
earthquake region that lies to the south of the 
Aleutian Islands, and later reports, received from 
Japanese vessels and elsewhere, show that the epi- 
centre was on the north edge of the Aleutian Deep, 
a trough more than 4|- miles in depth, and about 100 
miles south of Amukta Island. About 7.45 p.m , 
that is, in little more than 4|- hours later, the first 
sea-waves reached Hawaii, the largest occurring 
between 8 and 9pm The range of motion in Hilo 
Bay was, however, only 16 inches. With the equally 
strong Alaskan earthquake of Feb 3, 1923, the sea- 
waves at Hilo rose about 15 feet above the normal 
level. 

Echo and Scatterino with Short Wave Radio 
Transmission — ^Radio engineers have been greatly 
puzzled by the anomalous results obtained when 
working with radio waves less than 100 metres in 
length. Partial explanations of some of these results 
are given m a paper on short wave transmission read 
by T. L. Eckersley to the Institution of Electrical 
Engineers on April 10 The mam interest m short 
wave transmission, both from the practical and 
theoretical points of view, lies in echo and scattering 
effects The author classes both these results together, 
as ultimately the two effects merge into one He 
regards the conducting ‘ layer ’ as a complex structure 
of scattering clouds, the scattering being more intense 
in the lower levels of the layer. Experiments carried 
out near Chelmsford showed that local signals from 
Ongar could be balanced almost perfectly by means 
of a special receiver On the other hand, signals 
from Bodmin, Grimsby, the Dutch stations, and a 
Berlin station at night time (during the period of 
weak signals) could not be balanced by any adjustment 
of the circuits All these stations are within the 
‘ skip ’ distance Long distance stations such as 
Canada, Australia, India, South Africa, Rio, Java, 
and many other distant beam stations give results 
which are intermediate between those obtained from 
near stations and more distant stations lying withm 
the skip distance. The author considers that the 
direct rays from the beam stations are so weak that 
their effects can be neglected The rays received at 
Chelmsford are those scattered back from the regions 
where the mam transmitting beam penetrates into 
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the scattering region of the conducting layer. He 
now estimates the effective height of the daylight 
conducting layer as about 48 miles in summer and 
60 miles in winter. The scattering of short waves bears 
some resemblance to that of a searchlight playing upon 
the clouds If the searchlight itself is hidden from view, 
the point of intersection of the searchlight beam and 
the scattering clouds appeals to be the source. 

A New Therapeutic Lamp — Mr. Albert Eidmow 
describes in the British Medical Journal of April 13 a 
new therapeutic lamp, the novelty of which lies in a 
closer imitation of the sun’s spectrum Heliotherapy 
consists in the exposure of the patient’s body to the 
sun’s radiations, and to those from the sky, for care- 
fully graded periods, which are increased up to several 
hours as the patient be- 
comes accustomed to the 
treatment and as his body 
pigments . he thus re- 
ceives long combined 
doses of short infra-red, 
intense visible light, and 
moderately intense Tong’ 
ultra-violet radiations 
between 3000 and 3200 
A — ^the latter producing 
by slow degrees a deep, 
intense pigmentation 
Mercury vapour lamps 
and arc lamps all produce 
intense radiations in the 
ultra - violet at wave - 
lengths below 3000 A., 
to which patients can be 
exposed only for short 
periods without the pro- 
duction of intense ery- 
themas. The new lamp 
(Fig. 1) is intended to 
give radiations more like 
those of the sun, and to 
this end a number of 
small metal-filament 
glow lamps are used in 
series to supply visible 
light and heat in the 
yellow-red part of the 
spectrum, while the 
necessary ultra - violet 
component and the blue 
light are supplied by a 
long vacuum mercury 
vapour lamp tube, from which intense source all the 
short radiations are filtered out To effect this, the 
tube of the lamp is composed of frosted silica 
instead of fused quartz, and in addition, a screen 
of ‘ sanalux ’ glass, which cuts off most of the rays 
below 2900 A. , can be interposed between the lamp and 
the patient. To such a lamp patients may be exposed 
for several hours, either sitting up or recumbent, in 
the same way that they may be exposed to the sun in 
smtable climates, and so may obtain mild applications 
of long wave-length ultra-violet radiations together 
with the warming and stimulating heat and light from 
the glow-lamps. The lamp may be used for photo- 
graphic purposes and for artificial daylight illumina- 
tion, as for colour -matching its light is almost in- 
distinguishable from daylight. 

Photographing Artificial Disintegrations — 
The practical difficulties which arise in the study of 
artificial disintegration by the Wilson cloud method 
are mostly connected with the necessity for taking 
a very large number of photographs. Approximately 
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a hundred thousand iioimal a-trails occur m nitrogen 
for every one in which disruj^tion of a nucleus takes 
place, and it is therefor© essential to work with 
recording devices ot high efhcieney In the issue of 
the Pioceechnq& of the Royal Society for April 6, 
P M. S Blackett has described a double camera foi 
use with the large Wilson chamber made by the 
Cambiidge Scientific Instrument Company , this 
takes two shaip photographs of the plane of the 
chamber on two mutually perpendicular films, a 
special feature in its design being that the principal 
piano of each camera lens passes through the line of 
intersection of the plane of the chamb^er with that 
of the corresponding photographic film Mr. Blackett 
has made a detailed theoretical investigation of the 
optimum working conditions for this apparatus, and 
has show’ll that the magnification of the cameras 
should be reduced so far as possible towards the limit 
set by the resolving power of the photographic 
emulsions It is also found that if the number of 
tracks photogiaphed in each beam of particles is 
made too large, there is a falling off in the observable 
number of resolved collisions Mr. Blackett’s paper 
is illustrated by two interesting plates, one of which 
shows the camera and Wilson chamber mounted ready 
for use, and the other some sheafs of a-particles, many 
of which have secondary 5-trails radiating from them. 

Solid Helium — The issue of Die N aturwissen- 
schaften for April 19 contains a short communication 
from the Physikalisch-Chemisches Institut of the 
University of Berlin, by F Simon, announcing a 
further extension of the melting curve of helium It 
had previously been established that helium could be 
obtained in the solid state at as high a temperature 
as 20° abs. by the application of a pressure of 1800 
atmospheres, and in this new work the transition 
curve has been followed to 32° abs. and 3500 atmo- 
spheres. It is calculated from the data already 
obtained that it should be possible to solidify helium 
at the temperature of hqmd air under a pressure of 
15,000 atmospheres, provided no critical phenomena 
intervene. As is pointed out, the fact that a substance 
can exist as a solid at a temperature that is very much 
higher than the highest temperature at which it can 
be held liquid when in the presence of vapour — 5 2° 
absolute in the case of helium — may be of consider- 
able significance m connexion with the state of matter 
in the interior of stars. 

Raee Earths tor Spectroscopy. — ^Adam Hilger, 
Ltd , have now added a number of rare earths to the 
list of substances of exceptionally high purity which 
they can supply for spectroscopic and other purposes. 
These have been specially prepared for them by Prof. 
L. Rolla and by Dr. W Prandtl, and every specimen 
is guaranteed to contain in general not more than 0*1 
per cent of total impurity. The ceria and yttria 
which are now available have, in fact, been used in 
a similar state by Honigschmid and Auer von Wels- 
bach for determinations of atomic weights, and the 
dysprosia is claimed to be even better than that used 
by these investigators. Terbium, holmium, erbium, 
europium, florenzmm, and thulium are also shortly 
to be placed on the market. Considering the enormous 
labour involved m the isolation of these bodies, the 
prices asked for them are very moderate, ranging from 
only a half -guinea for five grams of Rolla’s lanthanum 
oxide to thirty pounds for a gram of Prandtl’s dys- 
prosia Messrs. Hilger also possess a considerable 
number of scandium compounds which formed part 
of the collection of Sir William Crookes, which can 
be had either individually or in the form of mounted 
museum specimens. 
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The Assay oe Coal. — In the examination of coal 
it IS found useful to amplify analyses by distillation 
with measurement of the products so obtained. 
Such methods give results diftenng from those of 
large-scale practice, but, with experience, correlation 
IS possible. One of the many such tests proposed, 
the Gray -King assay, devised at the Fuel Research 
Station, has been wadely used, and in Technical Paper 
No 21 of the Fuel Research Board (London H.M 
Stationery Office, Is. net), J G King, C Tasker, and 
L. J Edgcombe record experiences with the test 
covering several years It is showm how the assay 
should be modified to deal wuth widely divergent 
materials. 

Vapour Pressures and Densities of Ammonium 
Chloride and Iodide — The determinations of the 
vapour pressures and densities of ammonium iodide 
and chloride made hitherto have shown considerable 
discrepancies. Purcell and De Lange, whose results 
are described in the Journal of the Chemical Society 
for February, find that the vapour of ammonium 
iodide IS completely dissociated at all temperatures 
up to 400°. Their measurements, made between 
300° and 400°, are in good agreement with those of 
Smith and Calvert. The case of ammonium chloride 
has been investigated by Rodebush and Michalek, and 
details are given m the Journal of the American 
Chemical Society for March The vapour piessure of 
this salt appears to be unaffected by intensive drying, 
but the rates of vaporisation and condensation are 
considerably decreased The vapour was apparently 
completely dissociated even when the ammonium 
chloride had been dried for ten days at 60° in a 
vacuum. 

Magnesium Zinc Alloys — The equilibrium dia- 
gram of this system has been re-examined by W. 
Hume-Rothery and E O Rounsefell, and the results 
were presented at the March meeting of the Institute 
of Metals , the relations between the magnesium- 
zmc and the magnesium-cadmium diagrams were also 
discussed. Both senes contain analogous rather un- 
stable compounds, MgZn 2 and MgCdg, but whilst the 
Mg-Cd system contains wide solid solution ranges in 
the parent metals, the Mg-Zn system shows little 
solubility in the two metals, but forms two very un- 
stable compounds, MgZnj and MgZn. The evidence 
indicates that these exist m the solid state only and 
not as definite molecules m the hqmd. It would 
seem that some of the numerous unstable compounds 
met with in alloy systems may not correspond to any 
defimte molecule in the chemist’s sense of the word. 
In these circumstances the following suggestions are 
put forward in connexion with primary solid solutions 
and compounds of fixed composition Where two 
metals form a stable compound there is usually con- 
siderable evolution of energy, and we may expect 
solid solutions to be almost entirely absent. This 
condition is met with in most of the alloys of the 
electropositive metals with the border-line metals, 
such as tin, antimony, bismuth, etc. Where two 
metals form an unstable compound, primary solid 
solutions will be formed if the atomic volumes are 
nearly equal, as are those of magnesium and cadmium. 
If, however, the atomic volumes differ widely, for 
example, zinc and magnesium, the tendency is for 
the main compound to be accompanied by other 
compounds which exist m equilibrium with the 
liquid over a very small range of temperature, and 
may exist only in the solid state representing the 
patterns into which the different sized atoms can be 
packed with or without chemical combination, that 
IS, electron transference or sharing. 
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The Permanently Frozen Soils of Russia. 


F or more than two hundred years it has been known 
that in the extreme north of Siberia there are 
soils the lower strata of which aie in a peipetually 
frozen condition Since then a considerable hteiature 
on the problem has accumulated, but it is widely 
scattered, partly m almost inaccessible local publica- 
tions, and a general critical survey of the literature, 
together with the results of original observations, 
recently published by the Far Eastern Geophysical 
Observatory in Vlaclivostok,^ is therefore of great 
interest. 

The author defines these perpetually frozen soils as 
those the temperature of which is always below the 
fieezing point, regardless of the presence, or absence, 
of water in the soil * This definition is more exact 
than most of 
the earlier ones, 
which have been 
usually based on 
the soil being 
cemented by 
frozen waters 
It happens with 
some suffici- 
ently loose and 
veiy dry soils 
that their par- 
ticles remain 
free and the soil 
loose even after 
freezing , such 
soils neverthe- 
less should be 
classified as 
permanently 
frozen 

The g e 0 - 
graphical dis- 
tribution of such 
soils in Russia 
IS at present 
fairly well 
known, though 
the information 
IS still very 
fragmentary 
As a matter of 
fact, there are 
33 6 places where 
observations on 
permanently frozen soils have been made , of course 
these observations vary widely m their scope and in 
their value However, they are sufficient for a map 
to be prepared from them (Fig. 1). The whole area 
of permanently frozen soils in Russia occupies about 
7,000,000 sq km , that is, very nearly one-third of 
the whole territory of Russia, and a little less than 
the area of Europe, and about the same as the area 
of the United States or of the whole continent of 
Australia The southern boundary of permanently 
frozen soils is, as will be seen from the map, very 
irregular , m European Russia it begins at the 
White Sea shores and runs eastwards, almost parallel 
to the Arctic Circle and a little south of it, up to 
Turukhansk in Siberia, where it turns sharply south- 
eastwards until it reaches latitude 50° N. , its course 
beyond the latter is not known, being outside Russian 
territory in Mongolia , near Blagovestshensk and 
Khabarovsk the southern boundary of the per- 

1 " Everfrozen of Soil in the Boundanes of XT S S B ”, by M Soumgm 
Pp 372 The Far Eastern Geophysical Observatory, Vladivostok, 
1927 


manently frozen soils again enters Russia, running in 
a north-easteily direction to the northern part of 
Kamtohatka about latitude 00° N. 

Inside this enormous region of permanently frozen 
soils several areas may be distinguished Thus, a 
very large continuous aiea of permanently frozen 
soils occupies the whole extreme noith of Siberia 
along the shores of the Polai Sea , another compact 
area is situated in Tiansbaikalia , in the rest of the 
legion ‘ islands ’ of permanently frozen soils are 
scattered 

The depths to which soils may be in the per- 
manently frozen condition wore determined in a 
number of cases, and fluctuate fiom 35 3 m in 
Pustozersk to 74 68 m in Taldan, Amur piovince, 

and even to 
116*4 m in 
Yakutsk , in the 
latter case the 
actual depth 
has not been 
determined, 
since non -frozen 
stratum has not 
been reached. 
Detailed obser- 
vations on the 
tempei at lire 
conditions of 
these soils are 
still very inade- 
quate. Midden - 
dorf, in 1848, 
made some 
determinations 
of temperatures 
in a shaft at 
Yakutsk and 
found that the 
temperature de- 
creased with the 
depth, reaching 
-3°C at 382 ft. 
below the sur- 
face , a constant 
annual tem- 
perature was 
found at 100 ft. 
deep From 
these figures 
Middendorf determined the lower limit of the perma- 
nently frozen soil m Yakutsk at about 600 ft below the 
surface, but all his observations are somewhat doubt- 
ful as to exactitude Much more thorough studies 
in this respect were made recently at Bomnak, Amur 
province, but they were restricted to relatively small 
depths, not exceeding 5 m. The upper limit of 
permanently frozen soil at Bomnak was found to be 
at 2 8 m from the surface 

During the ten years of observations at Bomnak, 
a correlation has been observed between the thickness 
of snow and the seasonal fluctuations of the tempera- 
ture of the soil In years when snow fell late and 
was not very thick, the temperature was found to 
mcrease with the depth, while in winters with abun- 
dant snow it protects the soil from cold and the 
temperature of the soil decreases, with the depth, 
monthly maxima and mimma of temperatures in the 
soil, at"l 5 metres deep, lagging two months behind 
the air temperatures. When the upper layers of the 
soil freeze or thaw, the water contained m them gives 
up, or absorbs, respectively, the heat energy, thus 



Fig 1 — Diagrammatic map ot permanently frozen soils of Bussia (re-drawn after Soumgm) 
Oblique lines — continuous areas of permanently frozen soils , oblique lines and dots — 
areas of permanently frozen soils with ‘ islands ’ of normal soils , crossed lines — areas 
of normal soils with ‘ islands ’ of permanently frozen soils , heavy continuous black line — 
southern limit of permanently frozen soils , heavy interrupted black line — the boundary of 
the area where considerable strata of solid ice are present in the soil 
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interfering with the distribution of temperatures in 
the soil. In this way a ‘ zero curtain ’ in the soil is 
formed which is of the greatest importance for the 
temperature regime of the soil , this ‘ zero curtain ’ 
does not lie at a constant depth, but moves up 
or down, according to the air temperature. The 
amplitudes of the monthly mean temperatures at 
depths exceeding one metre are very small and rapidly 
decrease with the depth. Observations in other places 
lead to the conclusion that three different types of 
the distribution of temperatures in permanently 
frozen soils may be distmgmshed, namely : (1) tem- 
perature increases with the depth ; (2) temperature 
decreases with the depth ; (3) temperature decreases 
down to a certain depth, then increases. The dis- 
tribution of temperatures at greater depths has not 
been studied since Middendorf’s work, but it may be 
safely assumed that it is very complicated 

As regards the origin of permanently frozen soils, 


many authors consider them to be the result of the 
present climate, but Soumgin believes that they have 
remained frozen since the glacial period. 

A special chapter of the book is devoted to the 
study of hydrological conditions in the region of 
permanently frozen soils, while other chapters deal 
at some length with the influence of the frozen soils 
on the surface features, especially the distribution 
of forest types, and with the practical difficulties 
in building and other engineering work on frozen 
soils. 

elaborate progiamme of studies on permanently 
frozen soils is put forward by the author, who con- 
cludes his interesting monograph with a somewhat 
startling project for establishing somewhere in the 
area of permanently frozen soils a refrigerator-museum, 
where bodies of various animals and men should be 
deposited m order to be examined and compared 
with later types after several thousands of years. 


Fisheries 

■XT’ ALU ABLE work by the Madras Fisheries Depart- 
^ ment is described in the administration report for 
the year 1926-27 by the Director, Dr B. Sundara Baj 
(Madras Fisheries Bulletin, vol 22, pp 1-99 Madras 

I rupee. 1928). The report deals mainly with the 
commercial development of the department as applied 
to fish, pearl, and chank fisheries. 

The Chaliyam Fish Cannery, which was expected to 
recommence its manufacture during this period, did 
not operate, as Sir F. A. Nicholson was prevented 
from undertaking the management of the experi- 
mental and manufacturing operations, due to ill- 
health Yet it IS hoped that the cannery will be con- 
tinued, as it has not been given a chance to prove the 
commercial possibilities of canning as a remunerative 
industry, especially as two private canneries started on 
the model of the one at Chaliyam had not prospered 
At Tanur, researches were continued on the methods 
of preserving fish m a fresh condition for sale in the 
interior markets, of curing, pickling, and tinmng 
bomto, cat-fish, and others for disposal in Japan and 
other places abroad, and of preparing fish-oil from the 
liver of sardines. The initial experiments earned out 
with sodium hypochlorite as a preservative of fish in 
a fresh condition have shown “ that about 200 c.c. of 
solution (with 1 per cent available chlorine) is suffi- 
cient to "keep 1 lb. of smaller varieties of fish for over 
30 hours ” . Fish-meal, with a low fat content, was made 
from chamban (Caranx crumenopthalmus), and shrimp 
by the use of a press more powerful than a hand -press 

Investigations for improving the resources of 
edible fish m inland waters were continued. Despite 
adverse seasonal conditions, the experiments at 
Vellore and Chingleput Fort Moat Farms demon- 
strated the utility of stocking catla. The catla fry from 
the Godavari channel grew to a length of 1| to 2 feet 
in eight months in these farms. For want of material 
the Hilsa hatching experiments have not been satis- 
factorily concluded, the gourami {Osphromenus sp ), 
the tench, and the carp have flourished in inland 
waters Experiments are being conducted on the 
trawling grounds close to the Madras coast to ascer- 
tain the possibilities of deep-sea fishing. 

In the whole history of Ceylon and Indian pearl 
fisheries, no more than a single fishery was considered 
possible in any year For the first time, a fishery was 
commenced m the autumn of 1926 on Nov. 6 and 
lasted until Dec 4 This small fishery brought a net 
profit of BjS. 26,801 Another fishery, which excelled 
all previous fisheries m its excellent organisation of the 
camp and in the operations at sea, was opened on Feb 

II and closed on April 30. The time-honoured 
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of Madras. 

method of fishing and disposing of the oysters was in 
vogue, except for the fact that the lots of 500 each 
were counted at sea on board the depot schooners, to 
avoid extra wages to the labourers and to minimise 
the pilfering of pearls by divers on their way back to 
the shore from the banks Although the usual diffi- 
culties which marred the administration of the pearl 
fisheries in the past, such as wrong locations of banks, 
epidemics, etc , were circumvented, other adverse 
factors, such as bad weather, depreciation of the 
market value of pearls, etc , contributed towards a 
lower yield of revenue than was anticipated Yet 
this fishery ranks first among those held within the 
last hundred years, and the Government realised a 
net profit of Rs . 1 72, 3 1 6 . Owing to the pearl fisheries, 
the chank fisheries suffered a set-back, and only a 
fourth of the normal catch in a good year was fished. 
It is interesting to note that steps are being taken to 
develop the ancient chank bangle industry, and that 
the initial difficulty m the development of this in- 
dustry has been overcome. 

The marine aquarium continued to be popular. The 
researches on the development of the edible oyster 
{Ostrea madrasensis), carried out in the laboratory of 
the aquarium, revealed the fact that the Indian 
oysters fatten and breed only in low salinities, whereas 
the English oysters flourish when there is a rise in 
salinity. The tiles put out at Ennur to collect oyster- 
spat were attacked in such large numbers by a mol- 
luscan pest {Mod%ola sp.) that it is proposed to abandon 
oyster culture in this locality. It is proposed that, if 
the Marine Biological Station at Krusadai Island is 
• established, its immediate lines of inquiry should be : 
(1) Biological investigations with special reference to 
pearl and chank fisheries , (2) hydrographic and 
meteorological investigations ; and (3) technical and 
industrial researches with special reference to fishing 
methods Further, it is suggested that the following 
laboratories, aquaria, etc., are required to start the 
proposed lines of research (1) The establishment of 
three new research laboratories, in addition to the one 
at Caheut, with adequate facilities ; (2) the construc- 
tion of aquaria at Rameswaram and at Vizagapatam ; 
and (3) the establishment of a bio -chemical laboratory 
equipped with requisite apparatus and staff to deal 
with the technology of fishery industries. It is very 
gratifying to note that the Fisheries Department has 
continued with success the introduction of elementary 
education to children of the fishing population, the 
organisation of the co-operative movement on a wide 
scale, and the promotion of temperance and other 
social benefits to the community. 
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New Rubber Plant from Madagascar. ' 

TAR. CHARLES F. SWINGLE, of the U S Depart- 
ment of Agriculture, was working in the 
Department of Botany of the University of Leeds 
during the winter of 1927-28 making a study of the 
vegetative propagation of plants from the anatomical 
point of view. A problem of practical plant propa- 
gation then arose through the decision of the U S 
Department of Agriculture to try to introduce the 
rubber plant, Euphorbia %nt%sy, from Madagascar into 
the United States. Dr. Swingle sailed from England 
at the end of May 1928, joimng Prof Henri Humbert, 
of the University of Algiers, m a collecting expedition 
in the uplands of Madagascar, and a statement of the 
results obtained has been issued by Science Service, 
of Washington, D.C, 

Euphoibia tntisy grows to be a small tree, some of 
the largest specimens seen by Dr. Swingle being 
about 12 ft. high and 5 m, in trunk diameter, although 
trees 20 ft high with a diameter of about 1 ft are 
reported As a rubber plant it is remarkable for the 
ease with which the rubber can be collected. It 
separates itself from the latex on exposure to air, 
no elaborate coagulation or smoking process being 
necessary. Years ago, when the natives of Mada- 
gascar were collecting rubber for the French, they 
would simply cut long gashes in the bark of the tree, 
and then go round next mormng and peel out strips 
of rubber. Unfortunately, this primitive collecting 
took place m a time of high rubber prices, with the 
result that the tree was almost exterminated. Out- 
side Madagascar the species seems to be practi- 
cally unknown, and there is probably not another 
living plant outside the island, apart from the 
specimens now growing in a locked greenhouse in 
Washington. 

These plants will probably provide a very con- 
siderable practical problem in vegetative propagation. 
The species can be propagated from stem cuttmgs, 
but it is of slow growth, and years will be required 
before the stock in the Umted States can be in- 
creased to a point where commercial experiments 
can be undertaken. Probably its peculiar habit of 
growth is responsible for the fact that the plant has 
survived its exploitation in its native haunts m 
Madagascar. According to Dr. Swingle, the root 
system consists of chains of tuberous thickemngs 
strung together after the fashion of sausages These 
tubers are storage organs for water, enabling the 
plant to survive in the desert through a drought as 
long as SIX rainless years. With this system of under- 
ground life assurance, the remnants of the rubber 
forest were able to survive the massacre, and to begin 
life over again after the activities of the rubber 
hunters had ceased. 


University and Educational Intelligence. 

Cambridge. — The President of the Committee of 
the Privy Council for Scientific and Industrial Re- 
search has approved the application for a grant of 
£1500 to the University for the erection of the liquid 
hydrogen plant at the magnetic laboratory. 

The following grants have been made from the 
Worts Fund : £100 to the Zoological Station at 

Naples, £40 to H. G. Watkins and J. M. Scott towards 
the expenses of a surveying expedition in Labrador, 
£50 to Miss S. M. Manton for researches on the fauna 
of the Great Barrier Reef, £15 to Dr. H Hamshaw 
Thomas towards the expenses of a fossil-collecting 
journey in South Africa A grant of £25 has been 
made from the Balfour Fund to J. T. Saunders for 
investigations on the hydrobiology of the Swiss Lakes 
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A Denman Baynes Scholarship at Clare College for 
■esearch in mathematics, physics, or chemistry, of 
he annual value of £100, will be awarded in July, 
“'reference will be given to graduates of the Um- 
/eisity of Cambridge and, cetens panbus, to members 
►f Clare College Applications should be sent to the 
utor of Clare College on or before July 1, with such 
evidence of qualifications as candidates think fit to 
submit, and a statement, if possible, of the proposed 
lourse of research, 

Leeds — The degree of D Sc has been conferred on 
Mr H C. Versey for a thesis entitled “ Studies in the 
Tectomcs of the North of England 

London. — The following courses of free public 
ectures are announced : “ The Photo-electric and 

Photo -chemical Measurement of Light, with Biological 
Applications ”, by Dr W. R G. Atkins, at the Imperial 
College of Science (Royal School of Mines), on May 14, 
15, and 16, at 5.30, “The Physiology of Glycogen”, 
by Prof. J. J, R. MacLeod, at the London Hospital 
Medical College, on May 16 and 17, at 5.30; and 
“Sweden and the North of Europe”, by Prof. Sten 
de Geer, at Birkbeck College, on May 24, 28, and 30, 
at 5.30. 

Applications are invited for the University Student- 
ship in physiology, value £100. Applications must 
reach the Academic Registrar of the tJmversity, South 
Kensington, S.W.7, by May 31 at latest 

The first annual memorial lecture, instituted in 
memory of Lord Haldane, late president of Birkbeck 
College, will be given at Birkbeck College by Lord 
Justice Sankey on Tuesday, May 14, at 5 30 p.m., the 
subject being “ Lord Haldane’s Life and the Adult 
Education Movement”. The Earl of Lytton will 
preside. 

Manchester — Applications are invited for the 
Sir Clement Royds memorial scholarship in chemistry 
of the value of £300 The scholarship is for the 
encouragement of advanced study and research m 
chemistry in the faculty of science of the Umversity, 
and IS open to British subjects of British descent, 
born m or inhabitants of the County of Lancaster, 
preference being given to the county borough of 
Rochdale The lat^est date for the receipt of applica- 
tions, which should be sent to the Registrar, is tiune 1 
^.pphcations are invited for the Dr. Robert Angus 
Smith scholarship, value not exceeding £150, the object 
of which is the encouragement of research in sanitary 
science. Applications must reach the Registrar of the 
University by June 1. 

The Ramsay Memorial Fellowship Trustees will 
consider at the end of June applications for a 
British Fellowship for chemical research. The value 
of the Fellowship will be £250 per annum, to which 
may be added a grant for expenses not exceeding £50 
per annum. Particulars as to the conditions of the 
award are obtainable from the Secretary of the 
Ramsay Memorial Fellowships Trust, TJmversity 
College, London (Gower Street, W.C 1). 

Vacation Courses at Leyden, Holland, in August, 
m glass-blowing and instrument-making, have been 
arranged for by the Society for the Advancement of 
the Training of Instrument Makers. Particulars of the 
courses may be obtained from Dr. C. A. Crommelm, 
Physical (Cryogemc) Laboratory, the University, 
Levden, to whom applications should be sent before 
June 8. 

On Jan. 1 the Rockefeller Foundation took over the 
work in Europe which was previously under the 
administration of the International Education Board. 
Dr. Lauder W. Jones, of Princeton University, has been 
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appointed associate director for the natural sciences 
of the Rockefeller Foundation. Dr Jones assumed 
his duties at the beginning of April and will have his 
headquarters in Pans, carrying on the work as suc- 
cessor to Dr. Augustus Trowbridge. 

The Salters’ Institute of Industrial Chemistiy is 
again offering a limited number of fellowships to 
chemists of post-graduate standing, the object being 
to afford additional and special training at home and 
abroad, preparatory to a career in industrial chemistry. 
The value of each fellowship will be from £250 to 
£300, and applications must reach the diiector of the 
Institute, Salters’ Hall, St Swithm’s Lane, E C.4, not 
later than June 1 The Salters’ Institute will in 
July allocate a limited number of grants-in-aid to 
young men and women employed m chemical works 
in or near London who desire to extend their education 
for a career m chemical industry The latest date 
for the receipt of applications is June 7. 

A NUMBER of studentships — ‘ research ’ and 
‘ advanced study ’ — not exceeding ten in all, are 
being offered by the Empire Cotton Growing Corpora- 
tion for the purpose of {a) enabling graduates who 
believe that they have a leamng towards research 
to equip themselves for posts in which work of that 
type IS required, and (6) enabling men to receive such 
specialised instruction as their previous qualifica- 
tions and experience show to be most desirable in 
order to equip them for agricultural posts in cotton- 
growing countries wherever opportunities for employ- 
ment may present themselves. The value of each 
studentship is £260 a year, with certain additional 
allowances for travelling expenses, books, etc Forms 
of application can be obtained from the Secretary, 
Empire Cotton Growing Corporation, Millbank House, 
2 Wood Street, Millbank, S W 1. The latest date for 
the return of forms is June 4. 

The Colston Research Society, which exists to 
assist research work in the University of Bristol by 
means of money collected annually, has received this 
year, in addition to the ordinary collection, the sum 
of £5000 from one of the Society’s oldest subscribers, 
Mr. R. H. Mardon. The money is to be maintained 
intact to provide a fund annually for investigation m 
agriculture or industry in the University of Bristol 
which IS likely to be of benefit to any portion of the 
British Empire This is the first permanent endow- 
ment which has been received. The Colston Research 
Society was founded thirty years ago, and of recent 
years has collected annually £700 to £800 Mr. 
Mardon’ s gift encourages the hope that further 
endowments may be forthcoming. 

The Rockefeller Medical Fellowships for the 
academic year 1929-30 will shortly be awarded by 
the Medical Research Council, and applications 
should be lodged with the Council not later than 
June 1. These fellowships are provided from a fund 
with which the Medical Research Council has been 
entrusted by the Rockefeller Foundation and are 
awarded to graduates who have had some traimng in 
research work m the primary sciences of medicine or 
m clinical medicine or surgery, and are likely to profit 
by a period of work at a university or other chosen 
centre in the Umted States before taking up positions 
for higher teaching or research in the British Isles. 
In special circumstances the fellowships may be 
tenable at centres of research not m America. A 
fellowship held in America will have the value of not 
less than £350 a year for a single fellow , travelling 
expenses and some other allowances will also be paid. 
Forms of application are obtainable from the Secretary, 
Medical Research Council, 38 Old Queen Street, 
Westminster, S.W.l. 
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Calendar of Patent Records. 

May 14, 1655. — The patent granted to Sir Edward 
Ford on May 14, 1655, for his method of “ draynmg 
of lands, raysmg of water to serve citties or houses, 
as likewise for eleermg, draynmg, and avoiding of 
springs from mynes and eparnes ” is the only one 
to be found on the Commonwealth patent lolls Ford 
erected pumps, worked by a horse-giii, on a site 
between Somerset House and Arundel House, opposite 
the present Surrey Street, for supplying water to 
London direct from the I?hames. The pumps re- 
mained working for several years, but were ordered 
to be pulled clown by Charles IT because “ the 
great fabric of wmod” was a nuisance, especially to 
Denmark House, the residence of Queen Henrietta 
Maria 

May 14, 1825 — Sir Goldsworthy Gurney’s steam 
road- carriage, which he patented on May 14, 1825, 
was provided, in addition to the ordinary piston 
engine driving the wheels, with adjustable piopellmg 
legs which acted successively against the surface of 
the road to assist the coach up hills A contemporary 
drawing shows that it w^as a six -wheeled vehicle 

May 15, 1824. — The machine for making solid- 
headed pins which was the subject of the English 
patent granted to the American, Lemuel Wellman 
Wright (on behalf of a kinsman in the United States), 
on May 15, 1824, was not the first of its kind to be 
patented, but was the first to achieve commercial 
success, though it was many years before pins made 
by the old process dropped out of the market The 
manufacture started by the inventor in London 
failed, but the patent was acquired by Messrs Taylor 
and Co., of Stroud, Gloucestershire, who spent a 
large sum of money in perfecting the machine. The 
life of the patent was extended for five years by the 
Privy Council. 

May 15, 1832. — The steam plough with stationary 
engine and cable was patented by John Heathcoat 
on May 15, 1832 The patent foreshadowed also the 
use of ‘ caterpillar ’ wheels for agricultural machinery 
To enable the apparatus to be worked on soft ground, 
the engine was fixed on a carnage of large dimensions 
and mounted on a series of wheels which conducted 
“ an endless flexible floor, railroad, or way,” withm 
and upon which the carriage was caused to travel. 
The ‘ flexible floor ’ was made of painted or tarred 
sail-cloth stretched on strips of metal 

May 15, 1844. — The first industrial application of 
gutta-percha was in the manufacture of cork stoppers 
and other articles, and was patented by Charles 
Hancock on May 15, 1844 The new material only 
became known in England the previous year, when 
specimens of it were exhibited for the first time at 
the Society of Arts. 

May 16, 1674. — The patent granted for seven years 
to George Ravenscroft on May 16, 1674, for “ his 
new invention or art and manufacture of a certame 
christelme glasse resembling rock christall not for- 
merly used m this kmgdome ” was a landmark in the 
history of Enghsh glass. From it dates the introduc- 
tion of the flint glass industry of England which 
dominated the European markets for many years. 

May 16, 1862 — The bicycle did not become popular 
until about 1865, when Ernest Michaux of Pans 
introduced what became generally known as the 
‘ boneshaker,’ which had pedals fitted directly to an 
enlarged front wheel. But a notable contribution to 
its success as a means of transport was made by 
Albert Louis Thirion, a Belgian resident in London, 
who on May 16, 1862, was granted in England the 
first patent for roller or ball bearings for use on 
velocipedes 
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Societies and Academies. 

London 

Royal Society, May 2 — J S. Haldane, W. Hancock, 
and A. G. R. Whitehouse . The loss of water and salts 
through the skin, and the corresponding physiological 
adjustments The paper contams data as to the nature 
and percentage amounts of salts lost from the skin 
without sweatmg and in different stages of free 
sweating The disturbance produced when loss of 
salts and water is replaced by gam of pure water is 
ordinarily prevented by the compensatory action of 
the kidneys and a natural craving for salt What is 
kept practically constant is the diffusion pressure 
of water withm the body, in accordance with Claude 
Bernard’s conception of the blood as an mternal 
environment maintained constant by the co-ordinated 
action of organs — F. H A. Marshall and J Hammond 
(Estrus and pseudo -pregnancy in the ferret ‘ Heat ’ 
is prolonged in absence of coitus. The vulva enlarges 
to about fifty times its anoestrous size and persists to 
cessation of heat Ovulation occurs at any time during 
heat, but only after coitus Details are given of the 
uterine changes All changes are apparently controlled 
by the corpus luteum The vulva affords no external 
indication of the luteal phase which is the mam factor 
m the developmental changes. — R G. Canti and F. G 
Spear : The effect of gamma irradiation on cell division 
in tissue culture m vitro. The fall in the number of 
cells undergoing mitosis was followed by a rise which, 
with a certain exposure and intensity, was com- 
pensatory to the fall With longer exposures, though 
there was a tendency to rise, the number of cells 
undergoing mitosis never reached the normal — R. B. 
Bourdillon, C. Fischmann, R. G. C. Jenkins, and T. A. 
Webster . The absorption spectrum of vitamin D By 
the action of ultra-violet radiation on ergosterol three 
substances (or groups of substances) are produced in 
succession The first shows an absorption band 
roughly similar to that of ergosterol (maximum 280m/a), 
but more than twice as intense, and has great anti- 
rachitic activity It IS probably vitamin D Neither 
the second nor the third substance has antirachitic 
activity, though the former shows a strong absorption 
band at 240mM. The actual percentage of vitamin D 
present in the purest preparations studied is estimated 
as above 50 — G. E. Briggs Experimental researches 
on vegetable assimilation and respiration (20) — 
R J Lythgoe and K Tansley The relation of the 
critical frequency of flicker to the adaptation of the 
eye. The critical frequency due to the cones falls 
during dark-adaptation and with decreasing levels of 
light-adaptation and is highest with equally bright 
surrounds That due to the rods behaves in the 
opposite fashion. The peripheral cones are function- 
ally not identical with the foveal cones. The bright- 
ness of the surrounds is the most important factor 
m determining whether the critical frequency relations 
are of the rod or cone type, bright surrounds en- 
couraging the cones and dark surrounds the rods. — 
R. Hill . Reduced hsematm and hsemochromogen. — 
G. R. de Beer • The development of the skull of the 
shrew — ^J. W. Pickering; The mfiuence of Witte’s 
‘ peptone and of digestion on blood platelets and 
plasma — F. W. R. Brambell and A. S. Parkes ; Com- 
pensatory hypertrophy of the untreated ovary after 
umlateral X-ray sterilisation — W. Moppett The 
differential action of X-rays m relation to biology, 
chemistry, and physics (Part 1). — C. H. Browning, 
J. B. Cohen, S. Ellingworth, and R. Gulbransen * The 
trypanocidal action of some derivatives of anil and 
styryl quinoline. 
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Paris. 

Academy of Sciences, April 8. — P Villard : The 
devitrification of glass. Experiments are described 
leading to the conclusion that devitrification of glass 
IS the consequence of a loss of sodium or potassium, 
and practical suggestions are made for working glass 
before the blowpipe so as to reduce devitrification to a 
minimum. — G. Vranceanu ; The three points of view 
m the study of non-holonome spaces — Georges 
Giraud The solution of the problem of Dirichlet for 
Imear equations — Krawtchouk The approximate 
solution of Imear integral equations — Mile Nina Bary : 
Some mixed forms of the finite representation of an 
arbitrary continuous function — ^J. A. Lappo-Dani- 
levski Fundamental problem of the theory of 
functions m the class of matrices satisfying systems of 
differential equations with rational coefficients. — 
Benjamin Meisel The approximate definition of the 
relative kmetic energy of a liquid fillmg a rotated vase. 
— E Sevin • The Compton effect and its inverse — 
Antoine Willemart . The absorption spectra of the 
rubrenes. Curves are given of the absorption spectra 
of the three known rubrenes, rubrene, dimethyl- 
rubrene, and bibenzorubrene Each has the same 
number of bands similarly placed, and the three 
maxima on each curve have identical wave-lengths — 
H Damianovich and J. J. Trillat Researches on the 
action of helium on platinum Under the influence of 
an electric discharge at low pressure, platinum re- 
tams large quantities of helium. Examination of the 
substance produced by means of the X-rays, using the 
Debye-Sherrer method, did not give very definite re- 
sults, but there were some indications of the presence 
of a new micro- crystallme compound, probably a 
combination of helium and platinum — Gahbourg • 
The effect of extension and ageing on the elastic limit 
of metals — ^J. Cournot . The influence of the dimen- 
sions of the test pieces in measurements of the vis- 
cosity of metallurgical products. The dimensions of 
the test piece have a marked influence on the flow of 
the metal • the practical limit of the viscosity m- 
creases with the diameter of the test piece Data are 
given for aluminium wires — Lespieau and Wiemann • 
The preparation of acetylenic hydrocarbons with the 
aid of epidibromhydrms. Details of the products of 
the reaction between methyl magnesium bromide and 
the epidibromhydrin contauimg five atoms of carbon. 
— V. Agafonoff : The determmation of the mass of 
carbon and constitutional water contained m the soils 
of the terrestrial globe. — Henry Hubert The monthly 
rainfall curves at Madagascar. — Guilhermond : New 
remarks on the Golgi apparatus the Golgi apparatus 
in the yeasts. Additional proofs, with illustrations, 
are given of the author’s view that there exists no 
Golgi apparatus independent of the chondriome and 
the vacuome — L Marrasse : Hexamethylenetetra- 
mine and formaldehyde are true foods for the bean 
The conclusions of E and G Nicolas, based on the 
method of cultures, are confirmed by a cytophysio- 
logical method . hexamethylenetetramine and formal- 
dehyde, in proportions of 0 2 per thousand of the 
former and 0T6 per thousand of the latter, form true 
foods for the cells of the bean — I. D. Strelnikov : The 
fauna of the Sea of Kara and its ecological conditions, 
— G Frank and M. Pop off : The mitogenetic radiation 
of the muscle m contraction. The mitogenetic radia- 
tion can only be the product of the explosive glycolysis 
which occurs precisely at the period of latent irrita- 
tion and at the commencement of the contraction — 
P. Delanoe The presence of the Ormthodorus of 
Morocco in the burrows of porcupines and foxes and in 
human habitations. Its existence in eastern Morocco. 
Frequency of a recurrent spirochsete in the Ornitho-' 
dorus of these burrows 
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G-eneva. 

Society of Physics and Natural History, Feb 21. — 
E. Cherbuliez and P. Plattner : A new method of 
separation of the ammo acids m the form of their 
acetyl esters. The prmciples of this separation are 
as follows ( 1 ) hydrolysis by hydrochloric or sulphuric 
acid at the boiling pomt, (2) esterification of this 
solution by alcoholic hydrochloric acid, (3) acetylation 
of the syrup obtained by concentrating the solution 
of the hydrochlorides of the esters by treatment with 
acetic anhydride and sodium acetate m excess — E. 
Cherbuliez and S. Ariel . A new method of dismtegrat- 
ing the proteids and the problem of the size of the 
molecules of the scleroproteins The authors have 
studied the solubility of the followmg scleroprotems 
m acetamide at 200° C and m urea at 140° C. . fibrom, 
keratin (dog’s hair, ox hair), elastm (ox) The 
latter is insoluble in both solvents at the temperatures 
given above, the keratins are both soluble, the fibroin 
soluble in urea and partially soluble m acetamide 
(28 per cent in 30 minutes) The process of solution 
IS accompanied by a profound modification of the 
chemical character of the proteids utilised, and this 
IS probably due to an intramolecular transposition. — 
G. Dejardin : The progress realised in the preparation 
and use of thermionic cathodes The author describes 
particularly the cathodes consisting of a metallic 
nucleus with a superficial layer, probably monatomic, 
of another metal The cathode nucleus is a tungsten 
wire covered superficially with an oxide, such as 
copper oxide, susceptible of being reduced by barium 
vapour at a moderately high temperature The 
barium salt of hydrazoic acid, BaNg is utilised — R. 
Chodat : The theory of generalised mutation and 
mutations in Ghlorella rubescens. By cultures derived 
from a single cell, carried out with the micromanipu- 
lator of J anse and Peterfi, the author ascertains from 
several generations that the general law is not con- 
stancy but micromutation. In the colonies, the 
micromutants are, as it were, merged in the whole 
and escape observation — Arnold Pictet • The recon- 
stitution of a dommant character by crossings between 
recessives — Ed Parejas : Geological observations m 
Corsica (2) The autochtone sediment of Popolasca. 
At Popolasca, the Mesozoic presents facies compar- 
able with those of Malm and of the Helvetian Infra- 
valangmian (autochtone of Gastern and Doldenhorn 
stratum). One of these limestones contains authigen 
albibe. A thin layer of granite not hitherto pomted 
out overlaps the series of Popolasca G. Tiercy * Con- 
cerning the gam and loss of chronometers (2). To the 
considerations developed m an earlier note, where the 
author gives the relation correction = — (rate) he adds 
some further remarks taken from the meaning attri- 
buted to the word ‘ etat ’ m finance and in rational 
mechanics. He stresses the fact that the word ‘ etat ’ 
(rate) is employed in relation to watches, not only at 
the Geneva Observatory but also at Kew and at 
Besangon. 

Rome. 

Royal National Academy of the Lincei, Jan. 20. — • 
F. Seven and B. Segre : Further with regard to a topo- 
logical paradox (2) — G. Giorgi and Ernesta Porcu- 
Tortrini . Motions of deformation m space represented 
by means of matrix calculus — U. Cisotti : The triple 
tensor of Christoffel — F Zambonmi and Silvia 
Restaino . Double sulphates of the rare earth and 
alkali metals. (12) Cerous and csesium sulphates. 
Study of the isotherm of the system, Ce2(S04)5 - 
CS2SO4 “HgO, at 25° indicates the existence of the 
compound 062(804)3, CS2SO4, SB.fi, which is stable 
within moderately wide limits. — S. Franchi ; Non- 
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existence of the great faults known as the Monte Bosa 
bowl and of the Great St Bernard bowl in the Western 
Alps Study of the tectonics of the Franco -Italian 
Cottian Alps indicates that the Monte Rosa bowl (V ) 
and the Great St Bernard bowl (IV.) have no real 
existence, and that, in the western Alps, the contact 
between the permian, attributed to fold IV., and the 
cale-schisto, attiibiited to V , is a normal contact — 
B. Segre : Construction of a simple oblique Jordan’s 
curve — A. Mambnani . A particular differential 
equation. Scorza Dragoni has recently mdicated 
briefly the method, to be published fully later, used to 
demonstrate the existence and unicity of the solution 
of the differential equation, y" =yl x'i, with the hmit- 
mg conditions y{0) - I, y{ + ao) =0, which arises from 
certain physical investigations of Fermi. It is now 
shown that the existence and unicity of the equation 
m question may be deduced at once from classical 
propositions on ordinary differential equations, in con- 
junction with elementary observations on the par- 
ticular form of the equation. — Rita Liceni . The form 
Fg of Fubini. For the surfaces in a four -dimensional 
space /S4, Fubini found a form indicated by him by 
which has a projective character. Later, m the study 
of certam varieties, Vitali encountered a form Fg, also 
of projective character, and showed that, in the case 
of the sui'faces in his Fg coincides with that of 
Fubmi. The author now develops the analytical pass- 
age from one form to the other — J . Kauck;^ ♦ Sur- 
faces of which a canonical straight line passes through 
a fixed point — F Cecioni • Conform representation 
of pluri-coimected areas belonging to a Riemanman 
surface — A. M. Bedanda Systems of arithmetical 
progressions — G Krall Upper limitations for the 
dynamic displacement in elastic systems Higher 
limits are assigned to the displacement of an elastic 
body, vibrating under the action of either constant or 
time-variable forces, starting from the more general 
mitial circumstances of the motion — A. Carrelli : The 
new diffusion phenomenon the Raman efiect. It is 
shown that, as for Tyndall light, the intensity of 
Raman light is directly proportional to the fourth 
power of the emitted frequency and is dependent also 
on magnitudes characteristic of the lines in the dis- 
persion formula of the substance considered. — T. G. 
Levi Dithioformic acid (2) Various derivatives of 
dithioformic acid, obtained by the action of chloro- 
form on potassium sulphide. The acid, now isolated 
m the pure form as a white solid meltmg and decom- 
posing at 55°-60°, decomposes into hydrogen sulphide, 
carbon disulphide, carbon, and sulphur, when heated. 
The results of molecular weight determmations mdi- 
cate that the acid and its esters exist as trimerides, 
and a cychc structure with alternate carbon and 
sulphur atoms is suggested. Two isomeric benzyl 
esters exist, the isomerism being probably of the 
cis-trans t37pe. — F. Rodolico ■ Crystallographic in- 
vestigations on cinnabar from Idna. 

Vienna. 

Academy of Sciences, Feb 21. — E. Beutel and A. 
Kutzlnigg • The action of potassium ferrocyamde on 
silver and some slightly soluble silver compounds. — 
W. Leithe . The natural rotation of polarised light 
by optically active bases (2). The rotation of d-a- 
phenyl-ethyl-amine and its chlorhydrate in solution, 
with remarks on the rotation of active tetra-hydro- 
qmnaldine — E. Haschek A contribution to the 
theory of photochemical phenomena. Concerning the 
retma of the eye. — K. Schnarf . The embryology of 
Liliace^ and its systematic significance — M. Holly : 
Three new fish forms from Persia. Barbus and others, 
mcludmg a cyprinodon from warm springs. 
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Official Publications Received. 

Bkitish 

The Tea Research Institute of Ceylon Bulletin No 3 Annual Report 
for the Year 1928 Pp 67 + 3 plates (Kandy) 

Memoirs of the Department of Agriculture, Trinidad and Tobago 
No 4 The XJseful and Ornamental Plants of Trinidad and Tobago By 
W G Freeman and R O Williams Second edition, revised Pp iv-j- 
192 (Trinidad, B W I Government Printing Office, Port-of-Spain ) 
Ceylon Journal of Science, Section A, Botany Annals of the Royal 
Botanic Gardens, Perademya Edited by A H G Alston Vol 11, Part 2, 
March 12th Pp 113-211 -f plates 16-24 (Perademya Director of Agri- 
culture , London Dulau and Co , Ltd ) 3 rupees 
The Indian Forest Records Entomology Series, Vol 13, Part 5 
Epidemic Attacks by the Sal Heartwood Borer (Hoplocerarnhyx Sjnmcorms, 
Newm , fam Cerambycidae) in the Forests of South Mandla Division, 
Northern Circle, Central Provinces, with special reference to the Period 
1924-25 to 1926-27 By Wm Angus Muir Pp n -1-76-1- 12 plates (Cal- 
cutta Go\ernment of India Central Publication Branch ) 2 10 rupees , 
is dd 

Biitish Museum (Natural History) Picture Postcards Set F29, 
British Trees Smooth-leaved Elm 2 cards in Colour and 2 in Mono- 
chrome 6d Set FSO, British Trees Wyeh Elm 2 cards in Colour and 
2 in Monochrome 6d Set P31, British Trees Scotch Fir 2 cards m 
Colour and 2 in Monochrome 6d Set F35, British Trees Common Oak 
2 cards m Colour and 2 in Monochrome 6(2 Set F37, British Trees 
Hazel 2 cards in Colour and 2 in Monochrome 6d (London British 
Museum (Natural History) ) 

Australia Commonwealth Forestry Bureau Third British Empire 
Forestry Conference, Australia and New Zealand, 1928 Papers Pre- 
sented Pp 905 Commonwealth Handbook Pp 42 Summary Report, 
Resolutions and Reports of Committees Pp b7 (Canberra, F C T 
H. J Green ) 

Empire Forestry Conference, Australia and New Zealand, 1928 Forestry 
Handbook for New South Wales Pp 48 (Sydney, NSW Alfred 
James Kent ) 

Report of the Kodaikanal Observatory for the Year 1928 Pp 4 
(Calcutta . Government of India Central Publication Branch ) 

Education (Scotland) Report for the Year 1928, by the Director, on 
the Royal Scottish Museum, Edinburgh Pp 9 (Edinburgh ) 

The Journal of the Institution of Electrical Engineers Edited by 
P F Rowell Vol 67, No 388, April Pp 437-556 -[-xvvvi (London 
B and F N Spon, Ltd ) 10s bd 

Air Ministry Aeronautical Research Committee Reports and Memo- 
randa. No 1190 (Ae 852) Wind Tunnel Experiments on the Design of an 
Automatic Slot for R A F 31 Section By F B Bradfield and F W G 
Greener (T 2656.) Pp 11 -P 5 plates (London HM Stationery Office ) 
9d net 

Reorganisation and the Teaching Profession Being a Statement, 
supplementary to the “Hadow Report and After”, by the Executive of 
the National Union of Teachers, upon some of the Professional Problems 
which arise in connection with the Reorganisation of Public Elementary 
Schools now Proceeding Pp 32 (London National Union of Teachers ) 
Free. 

World’s Poultry Congress, Crystal Palace, London, England, July 22 30, 
1980 Preliminary Announcement Pp 24 (London Ministry of Agri- 
culture and Fisheries) 

History of the West Kent Scientific Society (1852-1921) By John M 
Stone Revised to 1928 and including List of Past Presidents and 
Secretaries (London Hon Secretary, 16 St German’s Place, S B 3 ) 
Proceedings of the Royal Society of Edinburgh, Session 1928-1929 
Vol 49, Part 1, No 7 The Correlation between Product Moments of any 
Order m Samples from a Normal Population By Dr John Wishart 
Pp 78-90 Is Vol 49, Part 2, Nos 10, 11, 12 Studies in Embryonic 
Mortality in the Fowl i The Frequencies of various Malpositions of the 
Chick Embryo and their Significance, by F B Hutt , ii Chondrodystrophy 
m the Chick , in Chick Monsters m relation to Embryonic Mortality, by 
P B Hutt and Dr A W Greenwood Pp 118-155-1-5 plates 5s Vol 49, 
Part 2, No IS The Hydrogen-Chlorine Flame By Dr E B Ludlam, 
H G Reid and G S Soutar Pp 156-159-1-1 plate 9d (Edinburgh 
Robert Grant and Son , London Williams and Norgate, Ltd ) 

University of Leeds Publications and Abstracts of Theses hy Members 
of the University during Session 1927-28 Pp 31 (Leeds ) 

The Scientific Proceedings of the Royal Dublin Society Vol 19, N S , 
No 19 Coniferae , Keys to the Genera and Species, with Economic Notes 
By H M FifczPatrick Pp 189-260-)- plates 9-15 (Dublin Hodges, 
Figgis and Co , London Williams and Norgate, Ltd ) 8s 
Canada Department of Mines Mines Branch Investigations of 
Mineral Resources and the Mining Industry, 1927 (No 694 ) Pp iv-)- 
60 (Ottawa F A Acland ) 

The Hudson Bay Region By F H Kitto Pp vu-!-60 (Ottawa 
Department of the Interior, Natural Resources Intelligence Service, 
London High Commissioner for Canada ) 

Journal of the Federated Malay States Museums Vol 8 Results of 
an Expedition to Korinchi Peak, Sumatra Part 8 Invertebrates Pp 
175-204 (Kuala Lumpur ) 60 cents , Is 6d 
Queensland Department of Mines Geological Survey of Queensland 
Publication No 276 Geology of the Bowen River Coalfield By J H 
Reid Pp viii-fl07 (Brisbane Anthony James Curammg ) 

Abstracts of Dissertations approved for the Ph D , M Sc am M Litt 
Degrees in the University of Cambridge for the Academical Year 1927- 
1928 Published by Authority Pp 88 (Cambridge At the University 

The Wtional Physical Laboratory Report for the Year 1928 Pp vi-f 
283-}- IS plates (London H M Stationery Office ) 9s net 
The Welsh Journal of Agriculture . the Journal of the Welsh Agri- 
cultural Education, Conference Vol 5 Pp 260 (Cardiff University 
of Wales Press Board ) 2s 6d ,, „ 

Union of South Africa Report of the South African Museum for the 
Year ended 31st December 1928 Pp 11-I-I2 (Cape Town ) , , 

Committee of Civil Research Radium Sub-Oommittee Report (Cmd 
3308 ) Pp 31 (London HM Stationery Off ce ) Cd net 
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Journal of the Indian Institute of Science Vol 12A, Part 1 Photo- 
tropic Compounds of Mercury. By Bh S V Raghava Rao and H E 
Watson Pp 16 1 rupee Vol 12A, Part 2 Photoelectric Emission 

from Phototropic Mercury Compounds By Bh S V. Raghava Rao and 
H E Watson Pp 17-29 12 annas Vol 12A, Part 3 Attempto to 

Synthesise Orflio-tluolphenylhydrazine By Praphulla Chandra Guha 
and Taiendra Nath Ghosh Pp 31-36 6 annas Vol. 12A, Part 4 i 

Characterisation of very small Quantities of Proteins by Van Slyke s 
Method, by Nuggihalli Narayana and Mothnahalli Sreeni\ asaya , ii Ihe 
Determination of Pyruvic Acid, by Basettihalli Hanumantha Rno 
Krishna and Mothnahalli Sreenivasaya Pp 37-51 12 annas (Ban- 

galore ) 

Department of Scientific and Industrial Research Building Science 
Abstracts Compiled by the Building Research Station and published in 
conjunction with the Institute of Builders Vol 2 (New Senes), No 3, 
March Abstracts Nos 400 589 Pp v^-97-132 (London HM 
Stationery Office ) M net 

Foreign 

Smithsonian Miscellaneous Collections Vol 81, No 8 Parasites and 
the Aid they give in Problems of Taxonomy, Geographical Distribution 
and Palaeogeography By Maynard M Metcalf (Publication 3010 ) 
Pp 36 Vol 81, No 11 Atmospheric Ozone, its Relation to some 
Solar and Terrestrial Phenomena By Frederick B Fowle (Publication 
3014) Pp 27 (Washington, D C Smithsonian Institution ) 

Department of the Interior U S Geological Survey Bulletm 797-C 
Preliminary Report on the Sheen jek River District, ,Maska £ P 
Mertie, Jr (Mineral Resources of Alaska, 1926-C ) Pp ii-}- 99-123 -)-l 
plate 10 cents Bulletin 797-D Surveys in Northwestern Alaska in 
1926 By Philip 8 Smith (Mineral Resources of Alaska, 1926-p ) Pp 
n-f 125-142 -f-1 plate 5 cents Bulletin 805 A Platinum aM Black 
Sand in Washington By J T Pardee (Contributions to Economic 
Geology, 1928, Part 1 ) Pp. u-)-15 5 cents Bulletin SIO-A Mineral 

Industry of Alaska in 1927, and Administrative Report By Phmp o 
Smith (Mineral Resources of Alaska, 1927- A ) PP 
Supply Paper 589 Surface Water Supply of the United States, 19-4 
Part 9 Colorado River Basin. Pp\-fl59 25 cents Water Supply 
Paper 597-A Geology of Reservoir and Dam Sites with a Report on the 
Owyhee Irrigation Project, Oregon By Kirk Bryan 

the Hydrology ot the United States, 1928.) Pp iv+ 72 + 10 plates 30 
cents (Washington, D C Government Printing Office ) r, „ 

State of Illinois, Department of Registration Education Division 
of the Natural History Survey Bulletin, Vol 17, Art 12 m Bottom 
Fauna of the Middle Illinois River, 1913-1925, itsJDistn^tion, AbuM- 
ance, Valuation and Index Value in the Study of Stream Pollution By 
B B Richardson Pp 885-475. (Urbana, 111 ) 

Smithsonian Institution Bureau of American Ethimlogy Bulletm 
84 Vocabulary of the Kiowa Language By John 
v+255 (Washington, D C Government Prmting Office ) , ^5 cents 
State of Connecticut State Geological and Natural History Sur\ ^ 
Bulletin No 44 Report on the Water Resources of Connecticut By 
Prof Roscos Henry Suttie (Public Document No 47 ) Pp 168 (Hart 

‘’’siiSJ’S’p BiAop Museum Bulletm SO The Breadfruit Trtiti 
By Gamt Parmile Wilder Pp. SS Bulletin 51 Poesil Marine Molliisks 
ofOahu By Jens Mathias Ostergaard Pp 32 +2 plates Bulletin.^ 
Cornaceae and Allies m the Marquesas and neighbouring IsUn^ By 
Forest B H Brown. (Bayard Dommick Expedition, Publication^^ 13) 
Pp 22 Bulletm 53 Archeology of Nihoa and Necker Islands By 

Kenneth P Emory (Tanager Expedition, Pubhcatmn No. 5 ) Pp 
124+23 plates Bulletm 54 String Figures from Hawaii, 
some from New Hebrides and Gilbert Islands By Lyle Lick®y , Pp 
169+2 plates. Bulletin 55 Fringing and 

By James B. Pollock Pp 56+6 plates Bulletin 56 Lheck List of 

Hawaiian Land and Fresh Water Mollusea By Edward L 

79 Bulletin 57 Report of the Director for 1927 By Herbert E 

Gregory Pp 38 Memoirs of the Bermee P Bishop 

The Fishes & Oceania By Henry W Fowler Pp m + 540 +49 plates 

^^Meddeknde^frin Lunds Astronomiska Observatorium. Ser 2, Nr 52 
On the Distribution of the Apparent Magnitudes of the Foreground Stars 
of Dark Nebulae By W Gyllenberg Pp 25 (Lund C W K. 

^^I^bhcations of the Astronomical Institute of the University of 
Amsterdam No 2 Researches on the Structure of the Universe By 
A 'Pannekoek 2 The Space Distribution of Stars of Classes H 
audTderS from the BiJper Catalogue . 3 The Cape Photographs 

® umtad ^tate%*De^tmit of igriculture Teohmoal Bulletm No sy 

Biology of the European Red Mite in the Northwst By E J. 

Newcomer and M A Yothers. Pp 70 (Washington, D C Govern- 

of the Neu, York Zoolog.cal 
qociptv^ Vol 10 No 1 The Fishes of Port au-Pnnce Bay, Haiti , with 
a Summary of the known Species of Marine Fish of the of Haiti 

and Santo Domingo By Dr William Beebe and John Tee-Van Pp. 

^’^LidrllSllneous Collections Vol 81, No 10 Tropisms 
and Se Orgfnf^ By N E Mclndoo (Pubhcatm^ 

3013) Pp 59 (Washington, D 0 Smith^man InsUtution ) 

Ministry of Public Works, Egypt Physical Department The 
M^surement of the Discharge of the Nile through the Sluices of the 
Aswan Dam Final Conclusions and Tables of ResiUts By Dr H E. 
Hurst and D A. F Watt (Physical Department Paper No 24) Pp- 
yq,44_j.5 plates. (Cairo Government Press ) 10 P T 


Catalogues 


Pp 66. 


Catalogue of Books on Chemistry and Chemical Technology 
^^eSKtaiL^<S'iid'Rheo9tate 86+16+ia^ (London Zenith 

^^Photography in Comfort Pp. 30 (London Burroughs Wellcome 
and Go ) 
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Diary of Societies. 

FRIDAY, Mav 10 

JEIoyal Astronomical Society, at 5 — Prof E. Hert/isprung The 
Pleiades (George Darwin Lecture) — E A. Kxeiken On the Dwarf 
Nature of Double Stars 

Physical Society (at Imperial College of Science), at 5 —Dr W E 
Sumpner Heaviside’s Fractional Dillerentiator — J H. Awbery A 
Simple Method of Fitting a Straight Line to a Series of Observations — 
E W H Selwyn Arc Spectra in the Region X1600-X2100 — Dr 
K. R Rao Ihe Spectrum of Trebly-ionised Thallium — G A Wedg- 
wood The Elastic Properties of Thick Cylindrical Shells under 
Internal Pressure —A Demonstration relating to Standards of Length 
and Mass, by J E Sears 

Institdtion of Municipal and County ENGIN^ERS (at Abbey Hotel, 
Kenilworth), at 5 30 —Discussion on Stare Bridge, D fl Brown , Kenil- 
worth Castle and Town, S Douglas 
Royal Society of Medicine (Clinical Section), at 5 30 —Annual General 
Meeting 

Malacological Society of London (m Zoological Department, University 
College), at 6 

Institution of Mechanical Engineers, at 6 —Special General Meeting 
Royal Society op Arts (Indian Meeting), at 8 — Captain P Johnston- 
Saint An Outline of the History of Medicine in India (Sir George 
Birdwood Memorial Lecture) 

Society of Chemical Industry (Chemical Engineering Group) (Annual 
General Meeting) (at Victoria Hall, Criterion Restaurant), at 8 30 — 
Discussion on How can the Chemical Engineering Group best assist in 
the De\elopment of the Science and Practice of Chemical Engineering? 
Royal Institution of Great Britain, at 9 —Prof A E Boycott The 
Twist of Snail Shells 

SATURDAY, May 11. 

Biochemical Society (m Department of Biochemistry, University 
Museum, Oxford), at 3 — K H Coward, K. M Key, and B. G B 
Morgan Some Evidence of the Existence of a Further Factor Necessary 
for Growth of the Bat — H Bainbridge, E Boock, and J Trevan The 
Growth of Rats on Synthetic Diets.— 0 R Harington and D A. 
Scott Observations on Insulin — F H. Carr, K Culhane, A T Fuller, 
and Dr G W. F Underhill A Reversible Inactivation of Insulin — 
W L Duh^re, R H Morton, and Dr. J, 0 Drummond The Alleged 
Relation between Carotene and Vitamin A — H J Phelps The 
Mechanism of the Adsorption of Weak Electrolytes —H W Kinnersley 
and R A Peters . Observations upon Carbohydrate Metabolism in 
Avitammous Birds — R A Peters The Third Factor of Williams and 
Waterman — B Woolf The En-symes m B coh convnmnxs which act on 
Fumane Acid — E Boyland The Lag between Phosphate Esterifica- 
tion and Carbon Dioxide Evolution in Alcoholic Fermentation — 
Demonstrations — Tach j’ cardia in Rice-fed Pigeons, by C W Carter 
and B A Peters —Bios Testing, by Dr G L. Peskett 
British Psychological Society (at Royal Anthropological Institute), 
at 8.— Miss E H Walters Is there a Common Factor of Sensorial 
Retentivity, and is it Influenced by Conation’— S E W Taylor A 
Balance Showing the Relation of Blood Distribution to Mental 
Activity — J W Caughey . Some Factors Involved in the Performance 
of Single Routine Tests 

Institution of Municipal and County Engineers (South Wales District) 
(at Council Chamber, Swansea), at 8 15 —Discussion on Some Road and 
Other Schemes at Swansea, R Hudson , Swansea Mam Drainage 
■Sc.heme and Flood Relief Schemes, J Hassall , Llansamlet Sewage 
Pumping Scheme, Swansea, M E Hahershon 
Royal Society of Medicine (Balneology and Climatology Sections) (at 
Harrogate) —Annual Meeting 

MONDA Y, May 13 

Royal Geographical Society (at .^olian Hall), at 8 30. — B B 
Worthington The Life of the Albert Nyanza and Lake Kioga 

TUESDAY, May 14 

Physical Society (jointly with Society of Glass Technology) (in Research 
Laboratories of the General Electric Co , Ltd , Wembley), at 4 —Prof 
W. B S Turner and F Winks A Study of the Thermal Expansion of 
Glass up to the Softening Temperature — E F Proctor and R W 
Douglas The Measurement of the Viseosity.^of Glass at High Tempera- 
tures by Means of the Rotating Cylinder Viscometer — F C Harris 
The Photo -Elas tic Properties of Glass 
Royal Society of Medicine (Therapeutics and Pharmacology Sections), 
at 5 —Annual General Meeting 

Institution of Petroleum Technologists (at Royal Society of Arts), at 
6 30 — G B Maxwell and Dr B. V Wheeler Flame Characteristics of 
‘ Pinking ’ and ‘ Non-Pinkmg ’ Fuels Part 11 
Institution of Civil Engineers, at 6 —Annual General Meeting. 
Illuminating Engineering Society (at Home Office Industrial Museum, 
HorseferryRoad), at6 45 — G H Wilson The International Commission 
on Illumination and the International Congress held in the United 
States m 1028 

Royal Photographic Society of Great Britain, at 7.— J A Speed . 
Flashlight m Natural History Work 

■Quekett Microscopical Club, at 7 30.— Dr H A Baylis Life-histones 
of Parasitic Worms 

Royal Society of Medicine (Psychiatry Section) (Annual General 
Meeting), at 8 30 — Dr. F L Golla Some Recent Work on the 
Pathology of Scliuophrenia — Dr W M F Robertson Gastro- 
intestinal Focal Infection in Relation to Oral Sepsis, with Special 
Reference to Anaerobes, occurring m 6 Cases of Mental Disorder. 

Royal Anthropological Institute, at 8 30 — Dr A F Ashley-Montagu 
The Tcirsian Hypothesis in the Descent of Man 

WEDNESDAY, May 15 

Society of Glass Technology (at University College), at 2 30— Prof. 
WES Turner The Glass Industry of North America m 1929 
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Iron and Steel Institute (m Mappm Hall, Sheffield), at 2 30 —The 
Hon Sir Charleb Parsons and H M Duncan A New Method for the 
Production of Sound Steel —Third Report on Heterogeneity of Steel 
Ingots, by a Committee of the Institute — 6 A Hankins and Miss 
G W Ford The Mechanical and Metallurgical Properties of Spring 
Steels as Revealed by Laboratory Tests —L B Pfeil The Oxidation 
of Iron and Steel at High Temperatures — G R Bolsover Brittleness 
in Mild Steel — H Sutton The Influence of Pickling Operations on the 
Properties of Steel 

Royal Meteorological Society, at 5 — J E Clark, I D Margary, 
R Marshall, and C J P Cave Report on the Phenological Observa- 
tions in the British Isles, December 1927 to November 1928 — D Brunt 
The Index of Refraction of Damp Air, and the Optical Determination 
of Lapse rate —Dr J R Ashworth The Influence of Smoke and Hot 
Gases from Factory Chimneys on Rainfall 
Royal Society of Arts, at 8 — R Burrell The Reform of the British 
Patent System 

Eugenics Society (at Linnean Society), at 8 

Folk-Lore Society (at University College), at 8 —Dr M Taylor 
Norfolk Folk Medicine 

Royal Microscopical Society, at 8 — B Heron Allen and A Earland 
Some New Forammifera from the South Atlantic No 1 — R, Paulson 
The Form of the Ohromatophore of the Bright Green Gonidium 
common to many Lichens — D Bryce On Three Cases of Encystment 
among Rotifers 

Royal Society of Medicine (Tropical Diseases Section) (Annual General 
Meeting), at 8 1.5 —Prof Besredka Vaccine Therapy 
SociKrv OF Chemical Industry (Glasgow Section) —Annual Business 
Meeting 

THURSDAY, May 16 

London Mathematical Society (at Royal Astronomical Society), at 5 — 
Prof C G Darwin The Refraction and Scattering of Light (Lecture) 
Institute of Pathology and Research (St Mary’s Hospital), at 5 — 
Prof F T G Hobday * The Value of Research into Animal Diseases as 
an Aid to the Study of the Diseases of Man 
Institution op Mining and Metallurgy (at Geological Society of 
London), at 5 30 

Institution of Electrical Engineers (Irish Centre— Dublin) (at Trinity 
College, Dublin), at 7 45 —Annual General Meeting 
Chemical Society, at S — Prof T M Lowry The Validity of Drude’s 
Equation — ^A I Vogel The Dissociation Constants of Organic Acids 
Part I The Primary Dissociation Constants of some Alkyl Malonic 
Acids —Prof T M Lowry and W V Lloyd The Properties of 
Nicotine and its Den vativ es Part I Molecular Extinction-coefficients 
Part II Optical Rotatory Power and Rotatory Dispersion — A I 
Vogel The Dissociation Constants of Organic Acids Part II The 
Primary Dissociation Constants of some Cyclic 1 1-dicarboxylic Acids 
Royal Socifty of Tropical Medicine and Hygiene (at 11 Chandos 
Street, W ), at 8 15 —Dr V Hodson Pulmonary Tuberculosis m the 
Tropics, followed by a Discussion by Col S L Cummins and others 
British Institute of Radiology (Annual General Meeting), at 8 30 — Dr 
G W 0 Kaye and W Bmks The Evaluation of the Pastille Dose in r 
Units —Dr G W C Kaye and W F Higgms An Instrument for the 
Rapid Visual Identifacation of Radium Tubes and Needles 

FRIDAY, May 17 

Royal Sanitary Institute (at Town Hall, Devizes), at 5 30 — R T 
Rhodes and others Discussion on The Milk and Dames Order, 1926 
— L B Densham and others . Discussion on Meat Inspection 
Royal Photographic Socifty (Pictorial Group, Practical Meeting), at 7. 

SATURDAY, May 18 

Royal Sanitary Institute (at Town Hall, Devizes), at 10 a m — H R 
Hooper and others Discussion on Some Aspects of Local Govern- 
ment on Air, Water, and Sewerage — A W Jakeway and others Discus- 
sion on The Devizes Sewage Works and Small Type Refuse Destructor 

PUBLIC LECTURES. 

TUESDAY, May 14 

Bibkbeck Collfgf, at 5 30 —Lord Justice Sankey Lord Haldane’s 
Life and the Adult Education Movement (Haldane Memorial Lecture) 
Imperial College of Science (Royal School of Mines), at 5 30 —Dr 
W R G Atkins The Photo electric and Photo-chemical Measurement 
of Light, with Biological Applications (Succeeding Lectures on May 
15 and 16 ) 

THURSDAY, May 16. 

University op Birmingham, at 4 —Dr M B Ray The Spa Treatment 
of Chronic Noii-tuberculous Arthritis 
Royal Society of Arts, at 5 15 -Sir Norman Walker : The Progress of 
Dermatology over Fifty Years (Malcolm Morris Memorial Lecture) 
London Hospital Medical College, at 5 80 — Prof J J R MacLeod 
The Physiology of Glycogen (Succeeding Lecture on May 17 ) 

CONGRESSES. 

May 15 to May 20 

Royal Institute of Public Health Congress (at Zurich). 

Section I —State Medicine and Municipal Social Hygiene 
Section II —Industrial Hygiene and Industrial Diseases 
Section III —Child Welfare, School Hygiene, and Women and Public 
Health 

Section IV —Pathology, Bacteriology, and Biochemistry 
Section V — Tuberculosis 
Section VI —Climatology and Sports Hygiene 
Section VII —Veterinary Medicine and Meat Hygiene 

May 15 to May 23, 

World Power Conference on Complete Utilisation-of Water Power 
Resources (at Barcelona) — Subjects to be dealt with —General Hydio- 
logieal Problems , Technical Problems of Water Power Utilisation , 
Economic and Financial Problems , Legal Problems , Protective 
Measures and Defence Works of Undertakings 
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The Research Associations. 

T he Report of the Department of Scientific and 
Industrial Research for the year 1927-28 
(Cmd 3258) devotes considerable attention to the 
position, in the national economy, of the research 
associations set up in Great Britain under the asgis 
of the Department Since 1918, when the first 
three associations were established, some twenty-six 
research associations in all have been formed. Two 
of them, relating to the glass and cement mdustries 
respectively, have been wound up, and of the 
twenty-four associations still in being, one, the 
Bntish Iron Manufacturers’ Research Association, 
has not received grant aid from the Department, 
and its operations were suspended at the close 
of the first quinquennium and have not, up to 
the present, been resumed The British Colhery 
Owners’ Research Association, founded in December 
1924, has not received grant aid from the Depart- 
ment, and three other associations (Motor and 
Alhed Manufacturers, Motor Cycle and Cycle Car, 
and Scottish Shale Oil) ceased to receive Govern- 
ment grants at the end of their first quinquennium 
It will be remembered that the original scheme 
of the Department of Scientific and Industrial 
Research provided grant aid from the milhon fund, 
set aside by the Government to promote scientific 
and mdustrial research, on the basis of annual 
grants equivalent to the annual subscriptions of 
members of the associations. The scheme further 
provided that the grant-m-aid should he limited 
m each case to the first five years of the associa- 
tion’s life. It was assumed or believed that a 
period of five years would be sufficient to demon- 
strate effectively that co-operative research was 
of value to industry, and that, as a result of that 
demonstration, the several industries that had 
embarked on the experiment would he willmg to 
shoulder thereafter the whole financial burden of 
maintaining their respective research associations 
In fact, as the report of the Advisory Council to 
the Department states candidly, ‘‘ five years proved 
too short a time for most of the Associations to 
estabhsh their reputation by the results of theh 
work”. \ 

There need be no surprise at this conclusion, for 
the first two years of an association’s life are 
necessarily spent mostly in settmg up the organisa- 
tion, gathering together the appropriate scientific 
staff, securing the buildings and equipment, and 
planning a comprehensive research programme. 
It would be more than remarkable if, in the remain- 
ing three years, the results of any association’s 
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work should be sufficiently striking to convince 
manufacturers (presumably havmg little or no 
previous experience of research applied systematic- 
ally to their respective industries as a whole) that 
co-operative research was of such immediate and 
valuable service to industry that it would be a 
‘ business proposition ’ for them to bear alone its 
necessarily high expense. St Paul may have been 
amenable to quick conversion, but the average 
British manufacturer is, shall we say, less im- 
petuous Indeed, even now, after some ten years’ 
experience of the work of the research associations, 
the report of the Advisory Council to the Depart- 
ment says : “It cannot be demed that most of the 
Associations find it difficult to get the financial 
support they deserve . A subscription to a Research 
Association is still regarded in many cases as a 
charitable gift, to be paid with, public spirit and 
private reluctance, and to be withheld when funds 
are scarce.” 

At the end of the first quinquennium, therefore, 
the Department, looking the facts in the face, 
agreed to a continuance of State aid, though on a 
smaller scale, for a further period of five years 
The scale of grants was not only smaller but also, 
in general, it was a descending scale, calculated so 
that at the end of this second quinquennium the 
grants would sink to zero The stipulated grant- 
earning subscriptions were correspondingly based 
upon an ascendmg scale so that the total income 
of the association should remain about the same 
and the association be self-supporting at the end 
of this second period of five years But again, in 
fact, it was found impossible by many, probably 
by most, of the associations to fulfil the conditions 
of this carefully planned, if still heroic, scheme , 
and the Department, again f acmg the facts realistic- 
ally and sympathetically, consented to modify in 
a more generous direction the conditions on which 
a number of the associations might continue to 
receive grants during this second quinquennium. 
To the associations, however, the problem remamed 
of what was to happen to them on the termination 
of this second quinquennium. It was doubtful, 
to say the least, whether the majority of them 
could become financially self-supporting, on an 
adequate scale, immediately this second grant 
period ceased 

Accordingly, nineteen of the research associa- 
tions durmg the past year submitted by deputa- 
tion a reasoned memorial to the Lord President of 
the Council, the Earl of Balfour, praying for a con- 
tinuance of financial assistance by the Department 
on the pound for pound scale. The Lord President 
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was unable, on behalf of the Government, to accept 
the proposals of the memoriahsts, but he announced 
a new policy which goes some way to meeting the 
difficulties with which the associations are faced. 
When the existing contracts for the second quin- 
quennium come to an end, each association is to 
be considered on its merits and a subscription 
income fixed, which it will be necessary for the 
association to obtain from other sources before 
it IS ehgible for any grant from the Department 
Funds obtained from approved sources in excess 
of this mimmum subscription income will be aug- 
mented by a grant equal m amount from the 
Department up to a limit depending on the circum- 
stances of the association 

That, stated briefly, is the substance of the 
Department’s policy, in the near future, with 
respect to grants in aid of the research associations, 
and it is further evidence of the willingness of the 
Department, to which attention has already been 
directed, to modify and adapt its policy to new 
facts and changed circumstances The mflexible 
attitude of What we have said we have said ” 
has been wisely left to pohtical heroes. The 
Advisory Council has been mindful throughout 
that it has a fiduciary duty to ensure, so far as it 
may reasonably do so, that scientific and mdustrial 
research, in close association with mdustrial effort, 
plays its essential part m national recovery 

The next few years will show whether the new 
policy IS sufficient to enable the research associa-^ 
tions to weather the difficulties of the long period 
that must still ensue before the mdifference and 
inertia, in this matter of research, of the general 
body of manufacturers (more particularly perhaps 
of those engaged in mdustries that have been 
hitherto largely run on rule of thumb) can be over- 
come Obviously, very much will depend, in each 
case, on the minimum subscription income fixed to 
quahfy for grant. The Advisory Council states : 
“ We do not, in any case, mtend to fix it lower than 
an amount which, in our opmion, would be sufficient 
to maintain the Association m being as a useful 
nucleus of research. The State’s contribution 
would then be used to assist m transforming the 
nucleus into a well-nourished adult and productive 
organisation ” The associations must take hope 
from the biological fact that nuclei are generally 
small, and that it should be well withm their powers 
to provide the funds necessary to mamtain an 
organisation that can satisfy the Department’s 
idea of a useful nucleus. The Department has of 
course a duty to the taxpayers not to put the 
hmit too low : it has a correspondmg duty to the 
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cause of industrial research, which its own inclina- 
tion will prompt it to fulfil, not to put the limit so 
high as to make it prohibitive 

Before or at this point the question naturally 
arises whether the work already done by the 
research associations has justified their foundation 
and the money expended by them On this pomt 
the Advisory Council — and it is in the best position 
to know — says categorically “ The main purpose 
has, in our opinion, already been achieved Co- 
operative research has proved its value, it has come 
to stay, and we agree with the views expressed in 
the memorial on the importance of consolidatmg 
now the financial position of the Associations ” 
The final report of the Balfour Committee on 
Industry and Trade, issued on Mar. 11, emphasises 
the importance of progress in scientific research 
and a clearer line of demarcation between the 
function of the State and that of industrial under- 
takmgs either singly or in co-operation In 
particular, the Committee urges that there should 
be no relaxation or curtailment of the efforts 
of the Department of Scientific and Industrial 
Research, and no withdrawal of financial support 
on the part of the Government. 

In connexion with this last recommendation it 
is worth notice that the late Prof Alfred Marshall, 
the distinguished economist, in his “ Industry and 
Trade ”, first published in 1919, specifically re- 
commended public grants to research associations 
on other and perhaps unusual grounds. After 
pointing out that the research associations are 
wholly constructive ”, he says : But the ex- 
perience of the ages shows that Associations set up 
for constructive purposes are in danger of bemg 
turned to destructive ends : and therefore it may 
perhaps be to the public interest that some limited 
contribution should be made from public funds to 
the support of such Associations, partly m order 
to facilitate the intervention of public authority 
in case an association should develop anti-social 
tendencies.” The reader may find it interesting 
to make speculations on the character of these 
anti-sooial tendencies ” presumed to be latent 
in the research associations 

There is a great area of British mdustry occu- 
pied by numerous medium-sized and small firms, 
directed by strongly individualistic owners, too 
small to enable industrial research to be prosecuted, 
on any adequate scale, on an individual basis 
Despite the modern tendency towards larger 
aggregations of capital by the fusion of smaller 
firms, it IS likely that a very great field of British 
industry will eontmue for long to be represented 
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by these medium -sized or small manufacturing 
umts For them the only practicable scheme of 
industrial research, on a sufficient scale, is co- 
operative research, i e. the orgamsed co-operation 
of groups of firms to provide the funds and the 
equipment, both personal and material, for the 
needed research. In this field it is most im- 
portant to find for Government action the golden 
mean between policies of laissez-faire and spoon 
feedmg. 

Geometry and Relativity. 

FhilosopMe der Raum-Zeit-Lehre Von Prof. Dr 
Hans Reichenbach Pp vi + 380 (Berhn und 
Leipzig . Walter de Gruyter und Co., 1928 ) 
18 gold marks 

T he appearance of a work on the philosophy 
of a branch of mathematical physios by a 
trained philosopher, who at the same time has a 
thorough knowledge of mathematical and physical 
methods and principles, is an event as rare as it is 
welcome This book by the Berlin philosopher 
Reichenbach, well known to mathematical physi- 
cists by his writings on relativity, is unique and 
should be m the library of everyone mterested m 
geometry and relativity in their philosophical as 
well as mathematical and physical aspects, fully 
deserving a place beside the standard treatises of 
Bertrand RusseU and Whitehead It is divided 
mto three sections, the first on space (120 pages), the 
second on time (45 pages), and the third on space- 
time (155 pages), whilst there is an appendix (42 
pages) on Weyl’s extension of Riemaimian geometry 
and the geometrical mterpretation of electricity, 
which forms the basis of a recent paper by the same 
author on Emstein’s new field theory of gravita- 
tion and electricity. In the brief space available 
here it is impossible to do full justice to the author’s 
argument, but the followmg summary may be 
useful as an indication of the character and scope 
of this very important work. 

In the first section the argument proceeds as 
follows • there is no pure intuition a priori , all 
mtuition is determined by past experience, Non- 
Euclidean geometry is just as intuitive as EucMean, 
but one must not expect to be able to imagine 
non-Euclidean geometry by means of Euclidean 
elements. Experience decides which geometry is 
valid in actual space, but the decision presupposes 
an arbitrary correspondence definition {Zuord- 
nungsdefimUon), which defines the unit of length 
in a given place and permits of a definition of 
congruence of lengths in different places by means 
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of transportable rigid measuring rods. Any geo- 
metry may be made to agree with the behaviour 
of actual measurmg rods by postulating suitable 
universal forces, so that the deviations from the 
selected geometry are made to depend on universal 
deformations of the measurmg rods 

In the second section the author develops rather 
novel views. Whilst recognising the fruitfulness 
of the mathematical conception of space and time 
as a fourfold, he emphasises the point that thereby 
time does not lose its special character and become 
a fourth space dimension The comparison of 
times, like that of lengths, depends on an arbitrary 
correspondence definition, which defines simultaneity 
of events occurring in difierent places Order in time 
is determined by the law of causality, for the effect 
is later than the cause, and we can distmguish the 
cause from the effect, because small variations in 
the former produce small variations in the latter, 
whilst the converse is not true. The comparison 
of time-orders in different places depends upon the 
propagation of signals, and experience shows that 
the greatest signal velocity is that of light and is 
finite, so that to every mstant of time at a given 
place there corresponds a finite interval of time at 
a second place, m which no instant can be con- 
nected with the first by a to-and-fro signal. Hence 
the given instant at the first place may be defined 
as simultaneous with any one instant of the 
correspondmg time interval at the second place. 

In the third section the author first discusses 
space-time manifolds free from gravitation, point- 
mg out that comparison of lengths in relative 
motion to one another requires a new correspond- 
ence definition, which defines the length of a moving 
segment as the distance between simultaneous posi- 
tions of its two endpoints. Experience shows that 
material structures, like measuring rods and clocks, 
conform to the relativistic and not to the classical 
light geometry, so that they measure ‘ mtervals not 
spaces and times. Passmg on to manifolds with 
gravitation, the author gives the history of the 
idea of the relativity of motion from Leibniz to 
Einstein, pointing out that the very idea of motion 
is meaningless without a correspondence definition 
of rest : the relative motion of the earth and fixed 
stars is itself not an absolute fact, but only relative 
to systems of co-ordmates realisable by means of 
rigid bodies. He then analyses in turn Einstein’s 
principle of equivalence and its hypothetical 
character, his concept of gravitation and its co- 
variance, and his treatment of the rotation problem 
and idea that every system of co-ordinates re- 
quires its own gravitational field and points out the 
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failure of some of the critics to realise that the 
relation of cause and effect is invariant, not co- 
vanant. This analysis of the space-time properties 
of gravitational fields leads the author to the im- 
portant conclusion that the combined space-time 
order is the order scheme of causal sequences and 
expresses the causal structure of the world 

The final discussion of the general properties of 
space and time begins with the characterisation 
of time as that dimension of the space-time mam- 
fold which determines the direction of the world 
lines of things distinguished by the preservation of 
their identity, which direction is also that of the 
causal sequences Then follows a discussion of the 
number of dimensions of the space-time manifold, 
ending with the conclusion that the assertion that 
physical space has three dimensions is on a par 
with the assertion that matter exists m three 
states of aggregation : it describes a fundamental 
fact of the objective world, for which no explana- 
tion has yet been found Finally, the author 
declares that the reality of space and time follows 
mevitably from his analysis of the problem. 

The appendix begms with the reminder that 
Hiemamnan space presupposes congruence defim- 
tions reahsable by means of rigid measurmg rods 
and clocks, which can be displaced along different 
paths without violating their properties of con- 
gruence If, however, two measuring rods, con- 
gruent at the same place and time, cease to be 
congruent after displacement to another place by 
different paths, some displacement law is needed 
to determine the changes of length and direction 
due to displacement. This can be supplied by the 
postulate that a certam vector at one point after 
displacement can be identified with a second given 
vector at another point — ^this correspondence de- 
fines a displacement process and determines a 
displacement space {Verschiebungsraum), just as 
the usual congruence definition determines the 
‘ metric space ’ 

In order that the two definitions may lead to 
mutually consistent results, certain conditions 
must be imposed * we may demand that the dis- 
placement law shall have a certain symmetry and 
thus derive Eiemannian space from the most 
general metric space, or that the displacement of 
lengths shall be mtegrable, that is, independent of 
the path, and thus derive a general Einstein’s 
space, or we may impose both conditions and thus 
derive Euclidean space. The displacement pro- 
cess can be reahsed by means of rigid measurmg 
rods and clocks, and then it determines a length 
displacement and a gravitational field ; or it can 
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be realised by means of an electrically -charged 
mass particle, and then it determines a directional 
displacement and an electromagnetic field. But 
whilst the geometrical interpretation of gravitation 
given by the length displacement has led to an 
increase of physical knowledge m the shape of 
Einstein’s theory of gravitation, the geometrical 
interpretation of electricity given by the direc- 
tional displacement has not led as yet to any 
advance in the physical theory of electricity. 


Geophysics. 

Handbuch der Expenmentalphysik Herausgegeben 
von W Wien und F Harms Unter Mit- 
arbeit von H Lenz. Band 25 Geophysik. Teil 
1 Unter der Eedaktion von G Angenheister 
Pp xiv + 699 (Leipzig Aliademische Verlags- 
gesellschaft m b H , 1928 ) n p 

EOPHYSICS, like astronomy, is advanced 
jointly by observation and theoretical dis- 
cussion, and direct experimental illustration of its 
phenomena is rarely possible. The inclusion of this 
book in a ' handbook ’ of experimental physics is 
therefore slightly anomalous, but the volume is none 
the less welcome. Geophysics is of immense scope, 
because a wide variety of physical properties have 
to be examined as regards their distribution over 
the globe, and in many cases also as regards their 
variations over long periods of years Observa- 
tion is the primary necessity, but devotion to this 
duty creates difficulty owmg to the volume of the 
data accumulated The next task, scarcely less 
important, is to distil the essential facts from this 
vast material — a laborious process, involving the 
systematic comparison of data from many stations 
and, m some cases, heavy computations upon long 
series of observations to investigate periodic and 
other changes. The third and, in general, most 
difficult task IS to bring the phenomena thus eluci- 
dated into relation with general physics , many 
hypotheses may have to be examined, sometimes 
requirmg extensive mathematical developments and 
the extrapolation of laboratory results to extreme 
conditions of temperature or pressure. Freq[uently, 
the hypotheses prove totally at fault as regards 
order of magnitude, while in other cases judgment 
must be held in suspense because some of the 
factors involved are not yet capable of measure- 
ment 

Owing to these difficulties, geophysics makes 
slow progress, but, as in general physics, the 
discovery of new fields of observation, and the ad- 
vance of instrumental techmque, are throwing hght 
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from new directions upon obscure problems, though 
also disclosing new mysteries for solution. A 
worker in any special branch of geophysics must, 
therefore, keep acquainted with the progress made 
in other branches, as well as with general physics. 
Unfortunately, there is a dearth of books summaris- 
ing geophysical knowledge, and the present volume 
is a useful supplement to those that exist 

This volume is only the first part of the geophysi- 
cal section of the ‘ handbook ’ (as the series of more 
than twenty-five bulky tomes is curiously called) , 
since no indication is given of the contents of the 
further parts, it is impossible to judge the balance 
of the work, or the extent to which the ground will 
be covered. This first part is devoted mainly to 
the atmosphere, with the partial exception of the 
last section, on terrestrial magnetism, which may 
be intended to achieve the transition '' from dizzy 
heights to solid earth” The first quarter (165 
pages) of the book, by A Defant, deals with the 
general dynamics and statics of the atmosphere, 
apart from its tidal and thermal oscillations — an 
interesting but little-known chapter of geophysics, 
of which an excellent account (48 pages) is given 
by J. Bartels W. Milch summarises the optics of 
the atmosphere (44 pages), and H. Benndorf the 
electrical phenomena (128 pages) apart from the 
aurora, which is described by L Vegard (94 pages), 
and the penetratmg radiation (K Buttner, 48 pages) . 
Terrestrial magnetism (158 pages) is dealt with by 
G Angenheister and J Bartels The book con- 
cludes with good indexes of subjects and authors. 

Owing to the small scale of the book in relation 
to the wide scope of the subject, the treatment is 
necessarily brief and general Its value must be 
judged by the extent to which it indicates the main 
outlines, results and problems of each section, and 
by the guidance to the literature which is afforded 
for those readers who wish to follow up any question 
in detail In the latter respect the book is some- 
what unequal, as is natural in a collective work , 
m some sections the references are carried up to 
1927 or even 1928, the year of publication, while in 
others there are few so late as 1926, though much 
of importance has since appeared ; a rather long 
interval seems to have elapsed between the prepara- 
tion of some of the sections and the publication of 
the book. 

The general treatment is good, notably so in 
some sections, and the book is well illustrated. 
Where controversial or uncertain points are touched 
on, the position is usually explamed with proper re- 
serve Vegard’s article on aurorse is the least 
satisfactory in this respect, since it unduly stresses 
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Ms own theory of the auroral spectrum and the 
upper atmosphere. In an addendum inserted dur- 
ing proof- correction, McLennan’s identification of 
the green auroral line as due to oxygen is admitted, 
but the remainder of Vegard’s theory, postulating 
an atmosphere above 90 km , composed of frozen 
nitrogen crystals upheld electrostatically, is mam- 
tained The aurora is still very mysterious, but 
there are probably few^ physicists who w^ould accept 
this solution 

The conditions m the upper atmosphere are 
touched on in several sections of the book , Defant 
and Benndorf seem to favour the view that hydrogen 
is the main constituent above 100 km , though to 
the reviewer the balance of evidence seems opposed 
to this conclusion . On p. 3, Wegener’s hypothetical 
substance geocoronium is mentioned , surely this 
speculation might by now have been allowed to 
lapse into oblivion, being, as it is, totally at variance 
with modern atomic physics and the evidence of the 
mass-spectrograph. The work of Lmdemann and 
Dobson on the upper-air temperature is only briefly 
mentioned, though their conclusions now seem 
fairly established by confirmatory evidence drawn 
from the abnormal propagation of sound to great 
distances, and from the absorption of solar radia- 
tion by ozone Bub while m a few respects some 
parts of the book fall short of the thoroughness 
commonly attributed to German works of refer- 
ence, it would be wrong to magnify minor faults m 
a work which as a whole has solid merits and can 
be recommended as a good general account of the 
subjects fallmg withm its scope. 


Spencer’s ‘ ‘ Sociology 

Descriptive Sociology : or Groups of Sociological 
Facts, Classified and Arranged. By Herbert 
Spencer. Hellenistic Greeks. Compiled and Ab- 
stracted upon the Plan orgamsed by Herbert 
Spencer, by the late Sir J. P. Mahafly and Prof. 
W A. Goligher (Completed by Prof. W A. 
Goligher.) Issued by Mr. Spencer’s Trustees 
Pp. VI -f 94. (London • Williams and Norgate, 
Ltd., 1928.) 635. net 

A LARGE book,” said a Hellemstic Greek, “ is 
a large evil. ’ ’ What are we to say of one the 
dimensions of which are nineteen and a half inches 
by twelve and a half 1 It will go into no ordinary 
shelf ; it is awkward at best to handle , the tops of 
the three parallel columns of small print which fill 
each page are most mconvemently remote to the 
myopic. The physical difficulties of the format are 
doubtless imposed by Spencer’s behef, which I do 
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not personally share, in the utility of an elaborate 
chart of tabulated conclusions The book in shape 
and substance is drawn up accordmg to Spencer’s 
plan and, regarded as a monument in piam memo- 
riam, it is well and truly constructed 

It would of course be easy, as in all compilations 
of this scale, to make reviewer’s points A few 
accents have gone wrong , there are some misprints , 
the bibhography does not, as the preface suggests, 
mention all the works from which quotation is made 
In the illustrative passages taken from ancient 
authors it might be held that for the last period too 
exclusive reliance has been placed upon Lucian and 
Plutarch Some of the moderns who are cited 
might be thought a little old-fashioned Did not 
Rostovtzefi’s book appear in time for inclusion 
among writers on the Imperial period, and why 
should references be given to the second edition of 
Dittenberger’s Sylloge ”, the numbering of which 
has been superseded by the third ? Again, one 
might catch some little point . for example, the 
belief that Prof Gohgher shares with Rohde that 
oriental influence had something to do with the 
total veiling of women at Tarsus. The gloss be- 
comes unnecessary when it is realised that what we 
may call severity in veiling varied in different 
Greek States, and that the Theban women, for 
example, in European Greece wore veils which per- 
mitted nothing but the eyes to be seen. 

These are, however, small and some of them dis- 
putable matters. Ho one who has a professional 
mterest in ancient history will refuse his meed of 
admiration for the wide knowledge, industry, and 
patience which Prof Gohgher has expended on his 
task. At that we might leave it, were we not bound 
to ask whether the result justifies the very consider- 
able labour which has gone to its achievement. Re- 
garded as a memorial to Herbert Spencer the book 
might earn a favourable verdict, but regarded as a 
useful contribution to ancient history the answer 
must be less confident Clearly, it is not intended 
for cursive reading and will not fall easily into the 
category of a scholarly presentation of the subject 
to the general pubhc. Of works for the specialist 
reader there are three useful kinds . either we ex- 
pect them to contam new matter of fact or theory 
which is the result of origmal research ; or, secondly, 
we look for the presentation of known facts m a new 
light ; or, thirdly, we are grateful for a handy and 
complete compilation of facts already known. It 
is in the last category that the book must claim to 
stand, and here it must be confessed that it is vastly 
inferior in content as well as m convenience of 
format to the great dictionaries with which the 
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classical student of to-day is so well supplied 
From them information more detailed and more 
complete can be obtained with greater ease and, it 
may be added, a more structural knowledge of the 
problems connected with the interpretation of the 
evidence W R H 


Preston’s “ Heat 

The Theory of Heat By Prof Thomas Preston. 
Fourth edition, edited by J. Rogerson Cotter 
Pp xix + 836 (London Macmillan and Co , 
Ltd , 1929 ) 2 o 5 net, 

T O publish a fourth edition of a scientific work 
thirty-five years after the appearance of the 
first edition is a high tribute to the author, particu- 
larly when, as in this instance, no very funda- 
mental change has been made in the scheme of the 
book It is the more notable in experimental 
science, since Preston could write in 1894 that 
‘‘ It is but a short time since the pursuit of experi- 
mental research was regarded merely as a matter 
of individual curiosity ”, 

Whilst it is not easy to single out any one specific 
reason for the active survival of “ The Theory of 
Heat ”, there seem to be in it several outstandmg 
features which have combined to contribute to its 
contmued usefulness The most essential of these 
is undoubtedly Preston’s singularly clear and 
accurate style One wishes, in fact, that the first 
chapter, with its admirable general introduction to 
the subject, the seventh, on conduction, and the 
followmg one on thermodynamics — ^which is per- 
haps the best elementary account that has been 
written, and of which Preston is said to have been 
justifiably proud — could be obtamed separately for 
examination purposes by students who have no use 
for the whole volume. Another reason is in the 
time at which Preston wrote. The epoch-making 
work of the end of the century on the electron had 
still to be done, and there can sometimes be sensed in 
contemporary writings the feehng that the apparent 
limitations of the scientific horizon were real. 

Preston, whether or not he subscribed to this 
view, can scarcely fail to have been aware of it — 
he took the precaution of pointmg out that ‘‘ any 
theory, however plausible, may ultimately become 
untenable ” — and he could thus write vath greater 
confidence than if he had started a few years later, 
when he had become interested in the new physics, 
and was himself engaged in research on the Zeeman 
effect. It must also be remembered that he was 
dealing not only with a subject that appeared to be 
sound theoretically, but also that even then he 
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had to describe experiments that aimed at, and 
often attamed, considerable precision. Agam, 
Preston states that he was attempting “ to treat 
the science of heat in a comprehensive manner ”, 
and not “ to meet the requirements of some par- 
ticular class of persons preparing for examinations 
or engaged m practical pursuits ”, an ideal which is 
also realised in Tyndall’s earlier “ Heat a Mode of 
Motion ” and Kayser’s original pygmy Lehrbuch 
der Spektralanalyse ” of 1883 
Mr Cotter’s revision of the third edition of 
Preston’s book is chiefly on the experimental side 
The square brackets which had previously marked 
off paragraphs which were not parts of Preston’s 
own contribution have been removed Several 
condensations and omissions have been made, 
notably m the description of experiments and in 
discussions of disputed points which have now lost 
their mterest In their places are accounts of some 
more modern investigations, which have been 
chosen with discrimination — ^for example, Stock’s 
realisation of Kelvin’s proposed vapour pressure 
thermometers, and Hercus and Laby’s determina- 
tion of Joule’s equivalent — and there are several 
new references to quantum theory at the appro- 
priate places in the text The book is naturally 
still far from complete, but it was never mtended 
to be a dictionary of the subject. Mr. Cotter’s 
task has rather been to retain the spirit and scope 
of the edition of 1894, but at the same time to make 
some necessary alterations m parts that were 
obviously out-of-date, and in this he has been 
entirely successful K. G. E. 


Our Bookshelf. 

Anleitung zur cTiemischen Gesteinsanalyse. Von 
Prof. Dr. J. Jakob. {Sammlung naturwissen- 
schaftlicher Praktika, Band 15 ) Pp. vii + 81 
(Berhn : Gebruder Borntraeger, 1928 ) 7 gold 
marks. 

The lack of a short but comprehensive work deal- 
mg with rock analyses has inspired Prof. Jakob to 
produce this book, which is intended primarily for 
the use of students in the laboratory. It may be 
placed m the hands of a begumer possessmg a 
sound knowledge of general chemistry, and will 
enable him to carry out a complete analysis. 

The author makes a distinction between rock and 
mineral analyses, each callmg for a different method 
of treatment In a mmeral analysis the object is 
to attain the most accurate result possible, inde- 
pendent of time , with a rook analysis, on the other 
hand, it is to produce m the shortest possible time 
a sufficiently accurate result to represent the speci- 
men. Any two independent analyses carried out 
on the same powder show pomts of divergence, and 
this is even greater in the case of two portions of 
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the same rock, hence great accuracy of method is j 
not practical and does not justify the time neces- ' 
sary. At the same time, however, Prof. Jakob con- 
siders that analyses should be more accurate than 
many quoted in the literature. 

Directions are given for the preparation of the 
sample, fineness of grmdmg, etc , dependmg on the 
presence or absence of certam minerals and also 
on the determination to be carried out The mam 
part of the book deals wuth the determination of 
the various oxides, a useful feature of this section 
being the incorporation of all explanations of pro- 
cesses in the form of footnotes, leaving the text 
free from interruptions. All analyses must be 
carried out only after microscopic examination, 
which serves as a qualitative examination this is 
most important, as the method used for the estima- 
tion of the sesquioxides, TiOg and MnO, depends 
on the quantity of the oxide present. The con- 
cluding section deals with rock analyses in general, 
in which the author discusses the characters of 
good and bad analyses ; finally, he includes a 
description of the calculation of an analysis into 
Niggli values. 

Vestiges of Pre-Metnc Weights and Measures per- 
sisting %n Metric-Bystem Europe, 1926-1927, By 
Prof. Arthur E. Kennelly. Pp. xiii -1-189 (New 
York : The Macmillan Co., 1928 ) 2 50 dollars. 

As the metric system of weights and measures has 
now been exclusively adopted by nearly every 
European country, it is of some interest in connexion 
with proposals for its adoption by other countries 
to ascertam, if possible, to what extent its imposi- 
tion upon the various peoples has hitherto proved 
effective. The most obvious means of obtainmg 
information on this matter would appear to be the 
study of the periodical reports and other publica- 
tions of the respective Weights and Measures 
Departments. Disdaining, no doubt, such arm- 
chair methods, Prof Kennelly set himself the task 
of collecting evidence as to the persistence of pre- 
metric vestiges by personal observation and mquiry 
in all the principal countries concerned This he 
accomplished under the auspices of the Bureau of 
International Eesearch, during a sabbatical leave of 
absence granted him by Harvard University from 
July 1926 until September 1927. 

That the arduous but well-ordered programme 
of the author was carried out with scientific zeal 
and discrimmation is abundantly apparent , that 
official statements are often susceptible to enhghten- 
ing amplification from other sources is demonstrated 
by a comparison of some of the letters received from 
officials and laymen, respectively, in the same 
locality. But the net result arrived at, namely, 
that where pre-metric terms persist they have 
practically always been ‘metricised’ or ‘ sub- 
metricised ’ in actual use, does not differ remarkably 
from the probable conclusions of any person whose 
pursuits entail frequent contact with admmistrative 
publications on weights and measures. Neverthe- 
less, this IS a valuable work of reference with regard 
to the old umts, their names, equivalents, and 
distribution W. H. M. 
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Autolycus or the Future for Miscreant Youth. By 
Dr. R. G. Gordon. (To-day and To-morrow 
Series ) Pp 94. (London : Kegan Paul and 
Co , Ltd. , New York . E P. Dutton and Co , 
1928.) 25.6d.net. 

Anyone who has acquamted himself with Dr. E. 
G Gordon’s larger works on “ Personality ” and 
“ The Neurotic Personahty ” will acknowledge the 
a pnon likelihood of his writmg a useful and 
authoritative pamphlet on juvemle dehnquency^ 
including the way in which society itself does much 
to produce its quota of pickers -up of unconsidered 
trifles He quotes Samuel Butler to the efiect that 
in “ Erewhon ” a man who catches a disorder is 
punished, whereas a thief or a rick-burner is sent 
to a hospital , and the burden of his argument is 
that Butler’s paradox is not so violent as it seems 
at first sight. We punish the child who marks the 
wall-paper, instead of giving him materials for 
the proper exercise of his artistic prowess , we 
pumsh the boy who plays football in the street, 
mstead of providing him with a playmg-field ; and 
we assume that a girl who has been rescued from 
a life of infamy is best dealt with by being pitch- 
forked into domestic service or into a public 
laundry. Dr. Gordon gives a simple and eminently 
readable account of the social, educational, psycho- 
logical, and medical factors involved in the treat- 
ment of miscreant youth, and he makes a case for 
the calmly scientific mstead of the emotional and 
half-revengeful methods which at present hold the 
field. 

The Frog an Introduction to Anatomy, Histology, 
and Embryology. By the late Prof A. Milnes 
Marshall Edited by H G. Newth (Mac- 
millan’s Manuals for Students ) Tw^elfth edition, 
Pp X H- 182. (London Macmillan and Co , Ltd , 
1928.) 65. 

Mb Newth has left this work, which had not been 
revised since 1912, in its well-known form, but has 
made a number of useful alterations. He has 
introduced into the section on technique notes on 
the use of methylene blue, eosin, and formalin, and 
has improved the instructions on section-cutting. 
The suggestion that the female frog should be 
dissected in saline solution to prevent the great 
swelling of the contents of the oviducts, the in- 
structions for making and staining a blood-smear, 
and for the preparation of the frog’s bladder to 
show unstriped muscle, are helpful, and the dorsal 
dissection of the abdominal region of the frog, for 
which brief directions are given, affords the student 
a view of the relations of certain blood-vessels and 
organs from another aspect, and is useful as a 
revision exercise. The description of the section 
of the retina, of the fertilisation and early develop- 
ment of the frog’s egg, and of mitosis and meiosis, 
have been amended, but here and there the editor 
has carried over from the old edition words not 
consistent with his present description , for 
example, the use of the term ' egg ’ on p. J16. The 
terms epiblast, etc , might now be replaced by 
ectoderm, etc On p. 55 the brief note on the 
second row of tarsal bones has been omitted 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Palaeolithic Man in Ireland. 

No one ever questioned the possibility that traces 
of palaeohthic man might one day be found in Ireland, 
in spite of the negative results of excavations, chiefly 
in caves, carried out over many years by the Royal 
Irish Academy and the Royal Dublin Society From 
time to time individuals have announced their dis- 
covery of palaeolithic implements, but in every case 
such reports were open to the gravest scientific 
objection. It is therefore with very special pleasure 
that we welcome the news contained in the accom- 
panying statement, that the discovery has at last 
been made. 

The work which has thus been crowned with suc- 
cess was carried out last August, by a party of the 
Bristol Spelaeological Society, under the leadership of 
Mr E. K Tratman. It was financed by the Royal 
Irish Academy, and some members of that body made 
the local arrangements and collaborated in the 
excavation , but the credit of the discovery is due to 
Mr. Tratman and his colleagues. 

A short time ago we found ourselves constrained to 
adopt a position adverse to a discovery of alleged 
palaeolithic implements on the west coast of Ireland. 
We have never seen any reason to change our views 
on this matter . everything that has been written 
about it, and every visit which we have paid to the 
site, have only confirmed us in our opimon. Every 
possible explanation has been sought for our attitude, 
except the simple and obvious one that we did not, 
and do not, consider the ‘ discovery ’ in question to 
be more worthy of scientific acceptance than any of 
its not infrequent predecessors of the same type 
We have been accused of upholding preconceived 
prejudices m the face of evidence. We have been 
accused of the yet more unworthy motives of personal 
or national jealousy. We are therefore the more 
happy in being able to express our complete accept- 
ance of the discovery here announced, and our full 
appreciation of its importance 

J. Kaye Charlesworth. 

A. W. Stbleox. 

R. A. S. Macalister. 

R Lloyd Praeger. 


Excavations at Kilgreany Cave, near 
Dungarvan, Co. Watertord, 1928. 

In the summer of 1928 excavations were carried out 
at this cave under the auspices of a joint committee, 
consisting of members of the Royal Irish Academy 
and the Spelaeological Society of the XJmv^rsity of 
Bristol The work was carried out personally by the 
members of the committee, assisted by students from 
Trinity College, Dublin, and the Umversity of Bristol. 

The excavations gave the following stratification, 
outside the present cave mouth. 

1. Quarry debris from the roof of the former outer 
chamber of the cave, 0 - 2 ft. 

2. Hearth number 1, of late Bronze to early Iron 
Age date, 2 - 4 ft. 

3. A layer of brown earth and stones, with but few 
finds. 

4 Hearth number 2. Part of a polished stone axe 
came from this, suggesting a very late Neolithic to 
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early Bronze Age date. A number of human skeletons, 
very fragmentary, came from this level, 4 ft. - 4 ft. 6 in. 

6. A stalagmite floor, divided into an upper 
tufaceous portion and a louver crystalline part. These 
were separated by a third hearth. The crystalline 
stalagmite was barren of remains, 4 ft 6 m. - 9 ft. 

6. A layer of loosely piled stones of unknown depth, 
but reaching to a depth of 12 ft from the original 
surface. No remains from this layer. 

The surface of layer 5 was intact, all over the area 
in which it was exposed. Before the task of excavat- 
ing it was begun, special care was taken to ensure that 
all the upper deposits had been removed. 

Leaning against a projecting piece of the wall of 
the cave, and originally held in position there by a pile 
of stones (which had become completely embedded 
in the stalagmite as this material accumulated), was a 
human skeleton, m a semi-crouched position, with the 
left side against the cave wall As the limbs of the 
skeleton were traced down, through the stalagmite, 
to the level of the third hearth, and as there was 
absolutely no evidence of there ever having been any 
disturbance of the stalagmite by a burial inserted 
from above, it is obvious that the skeleton represents 
a deliberate burial from the level of the third hearth ; 
a fact of first-class importance from the archaeological 
and anthropological points of view • and one also 
that has important bearing on some of the geological 
problems of the late Pleistocene period. 

The fauna yielded by the tufaceous part of the 
stalagmite was as follows • wild boar, Irish giant 
deer (or ^ Irish elk’), reindeer, brown bear, wolf, fox, 
cat, stoat, hare, field mouse, Arctic lemming, birds, and 
land moUusca. This is a very typical Late Pleisto- 
cene fauna. 

The presence of the skeleton, and the third hearth 
actually at the base of the deposit yielding this fauna, 
is conclusive proof of the presence of man in the south 
of Ireland in Late Pleistocene times It is unfortunate 
that as yet no implements have been recovered, so 
that we cannot yet place this Late Pleistocene man in 
his correct division of the Upper Palaeolithic cultures. 

A full illustrated account of this discovery will be 
published in the next issue of the Proceedings of the 
Bristol Spelaeological Society, now in course of prepara- 
tion. E. K. Tratman. 


Selection Rules in the Raman Effect. 

Recent experimental work by McLennan (Nature, 
Feb 2, 1929) on liqmds and by myself {Proc. Nat 
Acad, 3ci , March 1929) on gases has shown definitely 
that transitions between vibrational levels of a non- 
polar molecule such as nitrogen, oxygen, or hydrogen 
take place in the Raman effect. I have pointed out 
that this, far from being inconsistent with the well- 
known selection rules, is exactly what we should 
expect to happen from the quantum-mechamcal 
theory of dispersion. 

The selection rule which works in the Raman effect 
can be stated as follows • in order that a shift corre- 
sponding to the transition i—^k may be observed, 
it is necessary that both states i and k combine at 
least with a third state Z ; the Raman scattering 
becommg particularly intense when the energy hv of 
the impinging quantum is near to Ei - Ei, If 
El- E^ = hv, we have fluorescence instead of a Raman 
effect. 

The latest results I have obtained on gases, with an 
improved apparatus, seem to fit very well with this 
theoretical scheme I will give here a brief account 
of them. 

I have extended the investigation in the ultra-violet, 
using the line X2636 of mercury, since the intensity of 
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the scattered radiation increases very rapidly with 
the frequency of the exciting light. This proved very 
successful, the intensity of the Raman lines scattered 
in gases being sufficient to record them m a large 
quartz Bhlger spectrograph with a 60 hours’ exposure. 
In this way a considerable improvement in resolution 
has been achieved, as compared with the apparatus 
previously used for the visible region. An iron arc 
spectrum has been used as a standard, and under 
favourable conditions Raman lines have been 
measured with an accuracy of a frequency umt or 
better. The dispersion in the X2536 region was 131 
frequency umts per millimetre. 

The most interesting feature of Raman spectra 
excited under these conditions in oxygen and mtrogen 
IS the appearance on both sides of the line \2536 of 
a number of equally spaced lines, evidently due to 
rotational transitions. Four or five of them can be 
measured fairly well 

Now let us see what we should expect the rotational 
Raman spectrum of such a molecule to he like. 
Consider ffist the case of oxygen. Here the electromc 
bands to which the existence of rotational (and 
vibrational) Raman transitions is due (m the meamng 
that the upper levels of these electronic transitions 
play the r61e of the I state of the above -stated selection 
rule) are essentially the bands of the Schumann-Runge 
system, a transition. These consist only 

of a P- and an P-form branch, the lower (normal) 
electromc state possessing only odd, and the upper 
only even rotational states. Now consider a molecule 
in the lowest electromc state, and in the mth rotational 
state (w= 1, 3, 5 - - - ). This state combines only 

with the m “ 1 and m 4- 1 rotational states of the upper 
electronic level. The first of these combines with the 
m and the w-2 rotational states of the normal 
electromc level, the second with the m and m + 2 So, 
on the whole, the possible Raman transitions from 
the m rotational states to other rotational states are : 
m — y m - 2, m — y m, m — y m + 2. The second of 
them involves no change in energy — that is, gives 
scattered light of unmodified frequency. Of the 
other two, we need only consider what happens in 
the transitions involving a degradation in frequency 
(m — ym + 2), the others, of course, giving only anti- 
Stokes’s lines symmetrical with respect to the exciting 
line. 

At room temperature, the Boltzmann distribution 
gives an appreciable amount of molecules for values 
of m up to ten or fifteen. 

Now, we have, for the rotational energy 

so that the Raman shift (in wave numbers) is : 

Ax' = (P,„+2-PJ//ic=(4m+ 6)ii/8x2cIo. 

We should have a pattern of equally spaced Imes, 
the spacing bemg 8 times the constant A/Stt^cIq. Only 
the first line should be spaced 10 times this constant 
from the exciting line. 

The spacing in oxygen is too small to verify this 
last point, as the first three or four Imes on each 
side overlap with the over-exposed image of the 
X2536 line. But it was possible to measure fairly 
accurately the spacing of the lines. This gave the 
result Ai'= 12*0 ±0*5 cm."^ Ossenbruggen finds the 
value A*' = 11*5 cm."^, thus agreemg within the limits 
of experimental error (W. Ossenbruggen, Zeit. f 
Phys., 49, 167 ; 1928 ; R. S. Mulhken, Phys. Rev., 
32, 186 ; 1928). The triplet separation of the normal 
state in oxygen (R. S. Mulhken, Phys. Rev., 32, 880 , 
1928) IS much smaller (2 cm.”^), and we do not need 
to take it into account. 
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With nitrogen I have obtained a much better plate, 
on which the rotational components could be measured 
within a few tenths of a frequency umt. I give in 
the followmg table the measured frequencies, the 
meaning of the calculated values being explained 
later : 

Obs Transition Calc Difference 

39504 4 12-> 10 39504 6 -0 2 

39489 1 10-^ 8 39488 6 -f0 5 

39472 5 8 — > 6 39472 6 - 0 1 

39466 6 6-> 4 39456 6 0 

39412 6 Exciting Ime 39412 6 
39352 6 6—^ 8 39352 6 0 


39336 6 

8- 

>10 

39336 6 

0 

39320 5 

10- 

>12 

39320 5 

-0 1 

39304-4 

12- 

>14 

39304 4 

-0 2 

39288 4 

14- 

>16 

39288 4 

-02 


Here the spacing of the Imes is 16*0 ± 0 1 cm If 
we assume that alternate rotational levels are missing, 
and that the electromc bands effective in the pheno- 
menon- — this case the so-called X — y a, — y ^P 
bands (H. Sponer, Proc Nat Acad. Sci , 13, 100, 1927) 
consist only of a P- and P-branch, we deduce for JVg 
in the normal state /i/87r2cjQ = 2*00 ± 0*01 cm ■^, which 
gives for the moment of inertia • 

Jj= 13*8 ± 0*1 X 10"^° gm cm. 2. 

We have, so far as I know, no data on which to 
check this result ; but the value seems reasonable. 
If we had not assumed alternate levels to be missing, 
we should have found half this value, which is 
evidently too small. 

The measurements in this case are accurate enough 
to extrapolate the position of the first rotational line. 
The calculated values in the table are obtained from 
the formula 

Ai/ = 2*00 (4m-f 6), m = 0, 2, 4, . . . 

usmg for m only even integral numbers. As satis- 
factory an agreement as this could not be obtained 
with a slight change in the constant 2*00 and the use 
of odd values for m. 

So, on the whole, this seems to give support to the 
hypothesis that m the normal state of N 2 only even 
rotational states are present, or, at least, they have 
a higher statistical weight than the odd ones. An 
investigation of the structure of the X — a ultra- 
violet bands of Ng would show whether these deduc- 
tions are correct 

Now, I think we can explain the, at first, rather 
puzzling fact, that the Raman lines corresponding 
to vibrational transitions in Ng and Og (respectively 
2331 cm.~^ and 1554 cm."^) show no rotational 
structure, but, even with the higher dispersion of the 
quartz spectrograph, appear as single lines. We have, 
of course, all the allowed rotational transitions 
(m — ym>y2, m — ym, m — ym-2, for example, in 
O 2 ), but we must consider that each of those involving 
a change m m gives a different line ; instead, when m 
is unchanged, the position of the line is nearly inde- 
pendent of m, because of the very small change m the 
constant between the zero and the first vibra- 

tional state. So the line given by all the transitions 
m — ym has a very high statistical weight, and is 
practically the only one observed. 

I have obtained, also, the Raman spectrum of 
gaseous hydrogen. It gives two lines excited by 
X2536, shifted by 583 cm.“i and 4159 cm.“i respect 
ively. These have already been found in liquid 
hydrogen and explained by McLennan. 

I will make a last remark concerning the Raman 
spectrum of carbon dioxide. In a recent letter to 
Nature (Feb. 9, 1929) I pointed out that the fre- 
quency observed in the Raman effect, v= 1284 cm.'^. 
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IS practically coincident with the difference between 
two frequencies observed in infra-red absorption. 
Now, I notice that Eucken {Zeit. f. Phys., 37, 714, 
1927), in his theory of the straight-line model of the 
carbon dioxide molecule, assumes the existence of 
an ‘inactive’ frequency, i^ = 1274 cm.-i, and the 
validity of the above-mentioned relation, at least to 
a first approximation. Thus the data on the Raman 
effect give strong support to Eucken’s model of the 
carbon dioxide molecule. F. Rasetti. 

California Institute of Technology, 

Pasadena, California, 

Mar. 15. 


Floating Mercury on Water. 

In a letter in Nature of Mar. 16, Mr. N. K. Adam 
describes the floating of small globules of mercury on 
a water surface, even when the latter was considerably 
contaminated. He concludes that for equilibrium to 
be possible, the mercury-air tension must have been 
reduced by the order of one or two hundred dynes. 
It is not necessary to suppose such a decrease. It 
appears that the part played by curvature of the 
surfaces in determining conitions for the eqmlibrium 
or the spreadmg of one liquid on another has been 
neglected. Experimentally, we have the observations 
of Burdon {Proc. Boy Soc , 38, 2, 154 ; 1926), who 
found that water would spread over the surface of 
a large, clean mercury drop, but that its progress was 
stopped when the curved edge of the drop was reached, 
where acceleration ‘ downhill ’ would be expected. 

The familiar criterion for spreadmg is derived, 
sometimes from the consideration of the three 
‘ tensions ’ involved and the possibility of construct- 
ing a Neumann triangle, but more often from the 
point of view of surface energy. Spreading will 
occur if the advance of the liquid brings about a 
decrease in the total surface energy. Let T^, T-i 2 
be the tensions involved, and let the increase in area 
when the liquid 1 advances a small distance A to B 
be S (Fig. la). The increase in energy is then 
T^S + T -1 qS and the decrease is T 2 S, Then for 
spreadmg, Tg ^ /S' + 2 >5 or 

Y2>YiH-Ti2. . (1) 

But suppose now that the surface of the lower liquid 
2 is curved, as in Fig. 16. Here the decrease in energy 

AIR. 

a A Si Y 

Fig 1 

is still J' 2 /S', but the increase is now 
— where the increase in area of the liquid-air 

surface of 1 is not necessarily equal to 8 Then the 
condition for spreading becomes 

+ ( 2 ) 

If 8' is greater than 8, it is quite possible that even 
if condition (1) is fulfilled, that is, spreadmg occurs 
on a plane surface, (2) is not ; spreading is stopped 
by the curvature. 

Using the figures given by Mr. N. K. Adam for the 
uncontaminated hqmds, spreadmg would be stopped 
if the ratio 8'/8 were greater than 1-4:1, so that 
spreadmg may have been stopped by the curvature 
(0-5 mm. diameter) without the considerable lowering 
of the tension stated. 

Yet for the curved surface as for the plane, the 
condition that the Neumann triangle cannot be drawn 
IS still ( 1 ), and from the point of view of the equilibrium 
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of tangential forces at the interfaces, it is difficult 
to see how curvature can enter into the problem. 
It seems to me that this is another mdication of 
the many that the conception of three tangential 
forces at a point — and of Neumann’s triangle — is 
wholly inadequate to represent the forces involved 
in capillary phenomena. 

It may be noted that m 
Coghill’s work on lenses 
of oil floating m water 
{Tech, Paper 262, Bureau 
of Mines, Washington, 

1923) the measured inter- 
facial angles did not agree 
with those calculated 
from the Neumann tri- 
angle. 

It must have been often remarked that in the case 
of a hqmd in contact with a solid, for example, the 
three tensions alone are, to any student of elementary 
mechanics, not in eqmlibrium, though few text-books 
mention that other forces have been omitted or 
explain what these forces are. If the ‘ tensions ’ do 
not give an adequate representation here, why can 
we assume that they are sufficient in other problems ? 
Theoretically unsound, the Neumann triangle has no 
experimental usefulness — and the ‘ spreadmg co- 
efficient ’ used by Hardy and Harkins is limited in 
its application to plane sui’faces. 

C. A C. Burton. 

Umversity of Toronto, 

April 5. 


In a letter appearing in Nature for Mar. 16, 
Mr. N. K. Adam describes floating mercury droplets. 
These droplets are minute (0-5 mm. in diameter), and 
Mr. Adam evidently regards them as fluid throughout 
supported by the surface tension of the water. 

In a letter to Nature for July 2, 1903, p. 199, I 
described the production of mercury bubbles floating 
on water. These might be any size up to 2 cm ^ in 
diameter, and were supported not by surface tension 
but by flotation, as might be seen from the fact that 
they floated even when the water -film was continuous 
over them. Measurements of the weights of mercury 
forming these bubbles and estimations of the thick- 
nesses of their skins were given. 

Henry H. Dixon. 

School of Botany, 

Trimty College, Dublin, Mar. 17. 

Hibernation of Lucilm s erica t a, Mg. 

Since the hibernation of the Muscidse affords such 
general interest, it is felt that recent observations on 
this phenomenon as exhibited in the particular species 
Luc'dia sericata — the most important entomological 
pest of sheep in North Wales — are worthy of note 

It should be explained that my interest in the 
hibernation of Luciha sericata arose as a result of a 
survey of ‘ Maggot Flies ’ attacking sheep in North 
Wales in 1928, which showed that sericata was the only 
species concerned. 

All larvae used during these observations were taken 
by farmers direct from infested sheep. When received, 
at almost daily intervals throughout the season, they 
were placed in the insectary in cages containing a piece 
of fresh meat on soil. From May 5 until Sept. 8, the 
period which elapsed between the receipt of the larvae 
at the laboratory and the date of emergence was fairly 
constant — on the average 21 days. 'The majority of 
the larvae received on Sept. 8 and 10, however, had 
not pupated by Oct. 10. Instead, many remained 
qmescent in the soil at the bottom of the cages, while 
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others had entered empty pupa cases. Further, it was 
noted that not a single larva of the ten subsequent 
batches — the final batch being received on Oct. 27 — 
had pupated 

On Oct. 15, 720 such larvae, received from various 
sources, were available for hibernation observations 
and were used in the following experiments. Six 
earthenware pots, 5 inches deep, were filled with soil 
and closed above with muslin ; four represented arable 
conditions, while two had turf placed on top of the soil 
to create a grassland environment. One of the ‘ grass- 
land ’ pots and two of the ‘ arable ’ pots were placed in 
the laboratory, while the duplicates were sunk in the 
soil out-of-doors, the rims of the pots being at groimd 
level. 120 larvae were allowed to drop on to the sur- 
face in each of the pots , all had burrow^ed out of sight 
in about 15 minutes A week later larvae were found 
at the bottom of each pot. 

Periodic examination of the out-of-door pots showed 
that the larvae remained thus buried and in a quiescent 
state throughout the winter , the mean daily tempera- 
tures (taken just above the pots) for the months con- 
cerned being: Oct , 59*85“ F , Nov,, 51*09“ F. , Dec , 
43*58“ F. ; Jan , 41*77“ F. , Feb , 43*76“ F , Mar , 
52 98“ F. ; April, 57 3° F. 

On Feb. 14, with a minimum temperature of 16° F., 
the soil was completely frozen, yet the qmescent larvse 
when disturbed proved to be viable. No activity was 
observed in the pots until the period Mar. 20-26 (mean 
daily temperature, 63 86“ F. ), when it was noticed that 
the larvse were making their way towards the surface. 
They eventually came to rest at a level approximately 
J in, below the surface. On April 2 the first pupa was 
found, and by April 10 the majority of the larvse 
had pupated. The first fly emerged out-of-doors on 
April 27. 

Observations on the indoor series gave similar data, 
except that the flies emerged at an earlier date ; the 
first being found on April 10. The mean temperature 
throughout the winter was more or less constant at 
61“ F (since the last week in March it has risen about 
9“). The humidity was maintained by daily watering 
of the pots 

The hibernation of Luc%l'ha sericata has not, so 
far as I am aware, formed the special study of a 
previous worker. Mention is made in some works of 
the difficulty experienced in getting the larvse to 
pupate in the autumn, but there is no suggestion that 
the insect overwinters in the larval stage Records 
from S. Africa and New South Wales show that adults 
have been trapped throughout the year, while in the 
United States research has indicated that sericoia 
overwinters in the larval and pupal stages. 

From the observations here mentioned it would 
appear that the normal mode of hibernation of 
Luciha sencata in North Wales is in the larval stage. 
Further, while the return of the larvae to the surface 
after overwintering and prior to pupation obviously 
facilitates emergence, it should be pointed out that 
at this time they are more open to control methods 
than at any other stage after leaving their host. 

W. Maldwyn Davies, 
(Adviser in Agricultural Zoology). 

University College of North Wales, 

Bangor, 


Cosmic Radiation and Radioactive Disintegration. 

Dr. L. R. Maxwell, in Nature of Dec. 29, 1928, 
gives an account of experiments intended to show the 
influence of cosmic rays on the speed of radioactive 
disintegration of polonium. According to Perrin, the 
radiation may be regarded as a possible cause of 
radioactive changes. The detailed study of cosmic 
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rays, carried out lately by numerous investigators, 
and the determination of their probable wave- 
lengths, combined with the ideas of Perrin, involun- 
tarily led us to think that the cosmic rays may be the 
real cause of radioactive processes. The frequency of 
cosmic rays is of such magnitude that their quanta 
ought to be sufficient to disintegrate the nucleus. 

At our request, Mr. E. Halfin, in June of 1926, per- 
formed some experiments with radon analogous to 
those of Dr. Maxwell. The activity of two nearly 
equal quantities of radon was carefully measured, and 
thus the exact value for the ratio of the activities of 
two chosen samples was obtained. Immediately after, 
one sample was let down to the bottom of the Gulf 
of Finland to a depth of about 20 feet and the other 
sample was left in the laboratory. After several days 
the first sample was taken out, and the comparison of 
the activities of two samples was repeated in the 
laboratory. These experiments have shown that, 
within the limits of possible errors, the speed of 
disintegration of the sample of radon which was kept 
under the water did not appreciably change. The 
error of the corresponding measurements m any case 
did not exceed 1 per cent. Our experiments with 
radon and Dr. Maxwell’s experiments with polomum 
show that the cosmic rays do not affect in appreciable 
degree the speed of disintegration of either radon or 
polomum. These facts lead us to the conclusion that 
the disintegration of the two elements investigated 
IS not, at least entirely, due to the action of cosmic 
rays. 

It would not be correct though, on this ground, to 
deny any influence of the rays on radioactive pro- 
cesses. As a matter of fact, the total intensity of the 
cosmic radiation is so small that it is quite possible 
that it affects in some way a very minute number of 
radioactive atoms, and its action cannot be detected, 
especially in the cases of radioactive atoms of short 
life. 

The cosmic rays, furthermore, may perhaps give a 
start to the disintegration process in the radioactive 
family and actually cause the disintegration of the 
first element in the family, for example, uranium. 
Experiments with this element (observation of the 
growth of activity of uranium X^) might throw some 
light on the last question. In this case the total 
intensity of cosmic rays might he sufficient to account 
for the radioactive process, as the number of atoms 
of uramum which disintegrate in unit time is very 
small. N. Dobronravov. 

P. Lukirsry. 

V. Pavlov. 

Lemngrad. 


The Structure of the GH4 Molecule. 

In a recent investigation of the lomsation processes 
in methane, Hogness and Kvalnes {Phys. Rev., 32, 
December 1928), using a mass-spectrograph method, 
find that at 14*5 volts only CH 4 + ions are formed, but 
at 15*5 volts two processes occur ; either stable CH 4 + 
10 ns are formed or unstable CH 4 + ions which dis- 
sociate spontaneously into CH 3 + ions and neutral 
hydrogen atoms, the probabilities of the processes 
occurring being approximately equal over a wide 
range of pressure. 

Two models have been proposed for the CH 4 
molecule, one having a central ion of neon-hke 
character, the other having a C^'*' central ion, but 
neither of these models will explain the results quoted 
above. If the four chemical bonds in methane con- 
sist of pairs of shared electrons, each pair being formed 
by an L electron of the carbon atom and a hydrogen 



NATUBE 


761 


May 18, 1929] 

electron, then a simple explanation can be given, for 
since there are two 2^ and two £3 electrons in the 
carbon atom, two of the bonds will differ from the 
other two, that is, two of the pairs of electrons will 
be differently boimd from the other two. Two 
lomsation potentials would therefore be expected 
having approximately equal probabilities of excitation. 
This assumes that the lomsation potential of either 
of the two electrons forming a bond is the same. 
That two of the bonds in methane differ from the 
other two is in agreement with Mrs Lonsdale’s view 
that the carbon atom has two different kinds of 
valencies {Phil. Mag., 6, p. 433 , 1928), and is also 
supported to some extent by the observation of 
Cabamies and Gauzit {Jour, de Phys., 6, p. 182 , 
1925), that methane has a small depolarisation factor, 
an indication of small optical anisotropy. Experi- 
mental evidence also tends to show that models of 
the methane molecule having either a 0^“ or a C^'*' 
central ion are incorrect (cf. T H. Havelock, Phil. 
Mag , 3, p 444 , 1927; 4, p. 721 ; 1927) 

G. W Brindley. 

Physical Laboratories, 

Umversity of Leeds, 

April 26. 


The Constitution of Oxygen. 

Dr. F. W. Aston has remarked (Nature, 123, 
488 ; Mar. 30, 1929) that he finds no positive ray 
evidence for the existence of isotopes of oxygen, and 
he states that if 0^® exists, as concluded by Giauque 
and Johnston (Nature, 123, 318 ; Mar 2, 1929), it 
must be in a proportion less than 1/1000 of 0^®. 

Giauque and Johnston based their result on data 
published by Dr Dieke and myself {Proc. Nat. Acad. 
8ci., 13, 670 ; 1927). Further evidence bearing on 
the question has now been found, confirming the 
existence of O’-®, and also the limiting proportion set 
by Aston. From spectrograms made with low solar 
altitude it has been possible to augment the A' band 
of oxygen from 26 lines, as formerly described, to 
73 lines. About one-half of these belong to the 
alternate system of doublets which are to be expected 
from the unsymmetrical molecule while the 

rest of the new lines are extensions of the previously 
recogmsed system of doubtlets. The observed posi- 
tions of the lines of this band agree with those calcu- 
lated for the isotopic molecule, and the new data 
thus decisively confirm the existence of O’®. 

Intensities of the isotopic band lines have been 
compared with those of homologous hnes in the A 
band by so choosing the lengths of air-path as to 
make the two bands appear alike when registered 
with the same spectrograph. From the ratio of the 
air-paths it was found that the A band is 1250 times 
as intense as the A' band, and, approximately at 
least, this represents the relative abundance of the 
molecules 0’®-0’® and 0’®-0’®, More complete dis- 
cussion will be found m a forthcoming paper in the 
Proceedmgs of the NaUonal Academy of Sciences. 

Harold D Babcock. 

Mount Wilson Observatory, 

Pasadena, California, 

April 15. 


Selective Absorption by Excited Mercury Vapour. 

Our attention has been directed to a paper by 
M. M. Ponte on the selective absorption by excited 
mercury vapour {Comptes rendus, 187, 37-39, July 2, 
1928) giving results of photometric measurements on 
the prominent lines m the arc spectrum of mercury. 
M Ponte refers to a paper by us on the same subject 
{Proc Roy Soc„ A, 100, p 149 , 1921), but does not 
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notice a paper by Turner and Compton {Phys. Rev., 
25, 606-612 ; 1925). He finds that the absorption 
dimimshes as the current term number of the line in a 
series exhibiting absorption increases ; a similar result 
has been recorded by Turner and Compton (loc. cit ). 

In the latter part of his paper, M. Ponte records his 
observation of the reversal of the green line and six of 
its satellites and of 4358, but not of the two yellow 
lines. In this connexion we have to point out that in 
a paper published by us in 1924 {Proc. Roy. Soc., A, 
105, 520-531), not referred to M. Ponte, we have 
described, among others, experiments proving the 
reversal of the green line and all its satellites except 
one, namely, - 0 237, of the line 4358 and four of its 
satellites, of the two yellow lines, and two of the 
satellites of 5769, namely, + 0 044 and - 0 050 The 
device of using the broadened lines from a high 
pressure source as a background for the formation of 
the reversal lines produced by an absorbing column 
at low pressure suggested by M. Ponte has been 
mentioned by us in the same paper. M. Ponte’s 
method of exciting the absorbing column by main- 
tained high frequency oscillations is of special interest. 

E P. Metoais-e. 

B. Venkatesachar. 

Central College, 

University of Mysore, 

Bangalore, India, April 3. 


Raman Effect in Atomic Hydrogen. 

In the paper on the dispersion of hydrogen-like 
atoms published in the Proc. Nat. Acad, of Sc^., 14, 
253 (1928), I have obtained a solution of the Schrod- 
inger wave equation, for a hydrogen atom in the 
field of radiation of frequency v, of the form 

where ’s solution of the unperturbed equation, 
while Ui and U 2 are small quantities which are functions 
of co-ordinates only. 

The Raman effect for atomic hydrogen comes out 
of this solution naturally. If one calculates the 
matrix elements corresponding to components of the 
electric dipole moment, one obtains terms contaimng 
factors exp 27^^{v - exp 27^^{v + Vl)t, and exp 
2inv^t respectively, where is the frequency of 
absorption hnes. In addition to the ordinary transi- 
tions, the transitions with a change of azimuthal 
quantum number by ± 2 are now pernoitted. Details 
of the investigation will be published elsewhere. 

Boris Podolsky, 
(National Research Fellow). 

Umversity of California, 

Berkeley, California, 

April 15 


Ozone Absorption during Long Arctic Night. 

A letter from Prof. R W. Wood on this problem 
(Nature, April 27, p. 644) calls for some comment. 
Prof. Wood’s contention that my observations of 
ozone absorption in December last (cf. Nature, Feb. 
9, p. 207) are not decisive because the atmosphere 
above my station was sunlit at noon, overlooks the 
important fact that tMs sunlight had all been filtered 
through the atmosphere, and at grazing incidence, such 
as to have its activating constituents effectively removed. 
On account of the crude eqmpment the results are, 
however, provisional m nature, and this and allied 
problems will therefore be pursued next winter with 
an improved telescope S. Rosseland. 

Umversity Observatory, 

Oslo, April 29. 
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Iron Manufacture and Heat Generation.^ 

By Prof. Heitry Louis. 


rpHE date and even the place of the first use of 
X iron by mankind have never been deter- 
mined , it appears to be generally held that iron 
was first produced in workable quantity on the 
southern flanks of the Caucasus, and the date 
assigned is usually somewhere about 3000 B.c , 
though for my purpose both the place and the 
exact or even the approximate date are matters of 
secondary importance. My main object is to in- 
dicate that the history of iron manufacture shows 
it in the light of a consequence of the ever- 
increasmg power which mankind gradually learnt 
to exercise over the production of heat, and I hope 
to be able to show that the history of iron and the 
history of heat generation have gone hand-in-hand 
throughout the ages, and that the former has been 
absolutely dependent upon the latter. It is certain 
that, before iron came into use, the metallurgy of 
bronze was already highly developed Articles of 
bronze of the Later Broirze Age show that the art 
of bronze-founding had already reached a high 
stage of perfection. The art of making cored 
castings was undoubtedly known, and it seems 
probable that even the c^re perdue process had been 
invented 

No doubt the simple reduction of metalhc iron 
from its ores would have been well within the 
capabihties of these primitive metallurgists, but 
from the simple reduction of the metal to its 
fashioning into any useful form is quite a far step 
Oxide of iron is reducible to the metallic state at a 
very low temperature, not exceeding 500° C , but 
the iron so produced is more or less pulverulent and 
useless for all practical purposes To weld it into 
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JFIG. 1 — Blowing up the fire by the mouth blowpipe (Egypt). 
Erom Wilkinson’s “ The Ancient Egyptians”. 

a coherent mass capable of useful application re- 
quires not only a considerably higher temperature, 
but also for articles of any size a considerable body 
of heat, and this would apply equally to the forging 
of meteoric iron. The only information that we have 
as to the early means of producing the necessary heat 

* Erom the presidential address delivered to the Iron and Steel 
Institute on May 2. 
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IS derived from Egyptian mural paintings. All the 
earlier ones — for example, one from the frescoes of 
Bem-Hassan (Fig. 1), said to date from about 



Fig 2 —The earliest known form of bellows (Egypt). 

From Wilkinson’s “The Ancient Egyptians” 

a, b, k, 0 , the leather ease 

c, e, I, n, the pipes conveying the wind to the fire 

d, m, the fire 

h, g, charcoal 

k and o are raised as if full of air 

2500 B c — show men blowing up a fire beneath a 
crucible by means of mouth blowpipes made of 
reed and tipped with clay, and it is evident that 
with such rudimentary appliances only very small 
pieces of iron could be produced 
The first known representation of any mechanical 
means for producing a blast is from the walls of a 
tomb of the period of Thothmes III , supposed to 
be from about 1500 B c This primitive bellows 
(Fig 2) apparently consists of a flat pot covered 
with skin, in the centre of which is cut a hole that 
can be closed at will by the heel of the operator, 
which thus forms a valve, the skin, when released 
by the heel, being pulled up by a cord in the 
worker’s hand. It is interesting to note that this 
identical type of bellows is still used m India by 
certain tribes for the purpose of iron manufacture, 
the only improvement in more than 3000 years 
being the use of a couple of hght bamboos which act 
as springs to puU up the hide cover A photograph 
of a native lad working these bellows (Fig. 3), 
taken a few years ago by the late Mr Seymour 
Wood, shows the method , moreover, these bellows 
have been figured in full detail by Dr. John Percy 
in his classical work on the “ Metallurgy of Iron 
and Steel ” 

The position at a tolerably reliable date can be 
well estimated from the British Museum excava- 
tions at Djerabis on the Euphrates (the Char- 
chemish of Biblical times) , as recorded in Biblical 
writmgs, this place was attacked and captured by 
Nabuchadnosor, Kmg of the Babylonians, in 604 
B 0 The finds consisted of broken swords and 
spear - heads, all of bronze, and of numerous 
arrow-heads, both of bronze and of iron ; there 
was also found a beautifully finished bronze mould 
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for easting the bronze arrow-heads, and it is par- 
ticularly noteworthy that these bronze arrow-heads 
are far superior in execution and finish to the iron 
ones — the iron ones being all tanged, whilst most 
of the bronze arrow-heads are socketed 

It is therefore evident that at this date, even in 
the centre of the highest civilisation of the time, 
skill in working iron had not reached anything hke 
so high a level as that of the bronze -worker , the 
finds are, of course, not conclusive evidence that no 
larger weapons of iron were in use at the time, but I 
think that the conclusion may fairly be drawn that 
they must have been far scarcer than the bronze 
weapons, and that the difficulty of working even 
moderately large pieces of iron had by no means 
been fully overcome, and that whilst small articles 
of iron could be made readily 
enough, there must still have 
been difficulty in producing the 
larger articles which required a 
considerable body of heat This 
emphasises the essential point 
which I want to bring out, that 
the means of generating the 
requisite heat must have been 
the controlling condition in the 
manufacture of iron Further- 
more, as IS well known, whilst 
iron reduced at a low tempera- 
ture, even from impure ores, is 
sufficiently pure not to be 
brittle, it must necessarily be 
very soft, and it may readily 
be supposed that a well-made 
bronze sword was for quite a 
while superior to a soft -iron 
one. This difficulty must have 
persisted until a much later 
date in northern Europe, since 
the Norwegian sagas more 
than once record that a warrior 
had a sword so soft that he 
had to stop to straighten it underfoot in the course 
of the conflict. 

On the other hand, it is quite certain that in the 
countries bordering on the Mediterranean, where 
the knowledge of metallurgy was much older and 
civilisation was much further advanced, tempera- 
tures high enough to cause some carbon to com- 
bine with the iron and thus make relatively low 
carbon steel or steely iron had been attained at a 
very much earlier date, as is evident from the oft- 
quoted passage in Homer’s Odyssey , from this it is 
obvious that steel or steely iron capable of being 
hardened by quenchmg was known in Homer’s 
time, though the carbon content could not have 
been excessive, seeing that the metal so treated 
was not too brittle to prevent its being used as an 
axe , yet there must have been enough carbon 
present to cause perceptible hardening by quench- 
ing, seeing that Homer states that such quenching 
gives strength to the iron On the other hand, 
Homer’s frequently repeated epithet for iron 
“ wrought with much toil ” shows that the manu- 
facture of iron was still in an elementary stage , 
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it will be remembered that Homer certainly wrote 
before 800 b g 

It could, however, not have been very long after 
the beginning of our era before, with the employ- 
ment of larger furnaces and, therefore, the pro- 
duction of a greater body of heat, a true steel was 
produced, and this would, of course, be the case 
more readily when manganiferous ores happened 
to be employed instead of ordinary iron ores. 
Thus both Horace and Ovid refer m their poems to 
the high quality of Noric iron The None king- 
dom corresponded to the region now known as 
Styria and Garinthia, and it is quite probable that 
this None iron was made from manganiferous 
spathic iron ores of the Styrian Erzberg of Eisenerz 
Jars, who visited the Erzberg in 1758, directs 



JFig 3 — Bellows as used m India. 


attention to the fact that steel was readily pro- 
duced by smelting certain of these ores Similar 
ores appear also to have been worked in Spain, and 
they, too, must have produced steel or steely iron, 
and we have evidence that some at any rate of this 
material consisted of iron combined with sufficient 
carbon to be capable of being appreciably hardened 
by quenching It must be remembered that the 
above statements as to the use of iron refer only to 
the region which at that early date was the centre 
of human civilisation , it is generally held that 
iron was not introduced into Britain until 500 b c , 
and that its manufacture did not commence in 
these islands until about a century later 
Before Caesar’s invasion, iron was certainly being 
made in the south of England, though the Bngantes 
in the north appear still to have been in a Stone 
Age Before Caesar’s time, iron currency bars were 
m use in southern Britain — a fact which would 
seem to imply that, although iron was being made, 
it was still scarce and comparatively valuable 
The manufacture of iron continued in Britam 
throughout the Koman occupation The largest 
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mass of Roman iron found in Britain, if not in 
the world, is the mass discovered at Corstopitum, 
near Corbridge, in Northumberland, described by 
Sir Hugh Bell. Its date is considered to be between 
A.D. 350 and 380, and its weight was about 3 cwt. 
It is quite clear that the method of iron produc- 
tion throughout all this period was always the 
same — ^namely, direct reduction by charcoal m 
furnaces probably not more than 3 ft. or 4 ft. high, 
and blown by bellows worked by man-power, in 
which the temperature was only high enough to 
produce soft malleable iron, or, at the best, with 
suitable ores a steely iron or a steel. Apparently 
this method of iron-making must have continued 
during the next thousand years or so , probably 
furnaces were steadily increasing in size, larger 
lumps of iron were being made, and probably 
steely iron or even steel was produced at will The 
art of letting down or tempering steel must also 
have been discovered, and the technique of iron 
working, as distmet from the extraction of iron, 
made immense strides 

An invention that must have contributed no 
httle to the increase in the size and power of the 
medieval furnace was that of mechanical blast 
production Agricola, whose well-known work is 
dated 1556, figures and describes in much detail 
the construction of a bellows with valves of quite 
modern type, worked by a water-wheel, and it is 
on record that such bellows were in use at GoUnicz 
in 1435 A natural result of the increase in the 
height and power of the furnace and of the attend- 
ant higher heats thus generated was the produc- 
tion of white cast iron, and it is tolerably clear from 
Agricola’s writings that this was known in his day 
No doubt this unexpected result of the higher 
furnace temperature must have been a disagree- 
able surprise to the early metallurgist, who found 
in his furnace a lump of this hard, brittle, useless 
material instead of the mass of malleable iron or 
steel which he hoped to produce. In the course of 
time, however, he would discover that this useless 
metal could have its pristine malleabihty restored 
to it, or, as he expressed it, the iron could be 
‘ freshened ’ by heating it in another (or possibly 
the same) furnace. When this technical stage had 
been reached, the iron-worker no doubt soon learnt 
to appreciate the advantage of a continuous process 
in which the metal could be made to flow out from 
his reduction furnace, over a discontinuous process 
in which the lump of metal had to be dragged out 
of the, furnace either by tearing down the furnace 
front or by lifting the lump bodily out of it This 
step would lead to a still further increase in fur- 
nace and bellows capacity, and this in turn would 
bring about a further increase in furnace tempera- 
tures, with the again unexpected result of pro- 
ducing grey cast iron, as soon as the temperature 
became high enough to reduce sufficient silicon 
It would soon be found that such iron ran very 
fluid and was admirably adapted for making 
castings. 

Apparently one of the very earliest forms of 
iron castings was the iron stove plate, which 
originated in Germany The oldest known cast- 
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iron stove plate is dated 1497 and was from the 
Eifel, which appears to have been one of the 
earliest centres at which castings of this kind were 
made No doubt it took the early founders some 
time before they learnt to adapt their bronze - 
founding technique to this new material, very 
much in the same way as in our own time iron- 
founders have had to learn to modify their methods 
for the successful production of steel castings , but 
the superior quahties of articles made of cast iron 
would be a sufficient incentive to urge these early 
workers to find out how to overcome their diffi- 
culties Once this was done, a demand for such 
pig iron would arise and the blast-furnace making 
charcoal iron was evolved The next step was the 
substitution of coke for charcoal, thus attaining 
the production of still higher temperatures , it is, 
by the way, interesting to note that the first coke 
furnaces still used bellows worked by a water- 
wheel, just as in Agricola’s time, and that these 
continued in use up to the middle of the eighteenth 
century. About that date they were, however, 
replaced by iron blowing cylinders, capable of 
generating a more powerful blast, and, therefore, 
of producing higher temperatures, whilst Neilson’s 
invention of the hot-blast in the year 1828 enabled 
still higher temperatures to be attained m the blast- 
furnace. 

The next stage was the production of mild steel 
in the Bessemer converter and the Siemens open- 
hearth furnace, to be followed by the important 
modification of Thomas and Gilchrist, which we 
know as the basic process. Necessarily, these pro- 
cesses involved the use of still higher tempera- 
tures than had hitherto been attamed, and finally 
we reach the production of alloy steels in the electric 
furnace with its capacity for generating still higher 
temperatures 

I do not wish to imply that each one of these 
successive stages immediately and definitely put 
an end to all use of the earlier processes Quite the 
contrary is the case, for there are many examples 
of the old and new methods working side by 
side Even to-day in India and in many other 
similar countries the direct process is still in use. 
Agam, although Abraham Darby successfully 
made pig iron with mineral fuel so far back as the 
year 1735, charcoal blast-furnaces are still in oper- 
ation in Sweden and various other parts of the 
world, and there was even one still at work m 
Great Britam at Backbarrow, near Ulverston, until 
Dec. 17, 1925. In spite, however, of this over- 
lapping of processes and of the survival of the older 
methods alongside of newer ones, the line of pro- 
gress IS quite unmistakably defined 

It will, I hope, be admitted that this rapid re- 
view of the history of iron manufacture is correct, 
at any rate, in its main features, and that my 
contention that the power to produce high heats 
has throughout been the controlling factor, is well 
founded ; I want to make it clear that I consider 
that the various stages of iron manufacture and of 
the generation of ever higher temperatures are not 
two mdependent concurrent parallel lines along 
which the development of human civilisation has 
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travelled, but that they are distinctly related as 
cause and effect. This being true of the past, 
what can we say as to the future ^ Just as there is 
a lower heat limit below which iron capable of 
being usefully applied in the arts could not be pro- 
duced, so there must be an upper limit, and I 
suggest that this limit is reached when our fur- 
naces are capable of generating a temperature 
sufficient to volatilise the iron , it seems fairly 
obvious that heats higher than this cannot well be 
usefully employed. Such heats are, however, now 
readily attained in the electric furnace, and it 
would therefore seem that from this point of view 
the hmiting condition has already been reached by 
the metallurgist On the other hand, there seems 
but little inducement to increase the quantity of 
output, seeing that our potentialities of produc- 
tion appear to be now actually ahead of the world’s 
requirements, and that there is every indication 
that even our present appliances will enable us to 
keep pace with any future demands. 

I emphatically do not mean to imply that we 
have reached finality in the metallurgy of iron, but 
I do hold that future progress will have to be along 


different lines. Fortunately, we are already able to 
see what direction this progress must take. Recent 
advances have all been in the direction of improve- 
ment in quality and in the attainment of properties 
in which ordinary iron by itself is deficient. In 
other words, the future of the metallurgy of our 
metal will be directed, not by the crude methods 
of trial and error of the past, but by the application 
of principles developed by the methods of scientific 
research For something like four centuries Great 
Britain has led the way m the great improvements 
in the iron industry along the old lines which I have 
been describing , we are, however, also the in- 
ventors of the science of metallography and of alloy 
steel , we may, therefore, fairly claim that even m 
modern scientific methods we are equally leading 
the world in the metallurgy of iron, and there is 
every reason to presume that the great work which 
members of the Iron and Steel Institute have done in 
the past in developing that iron industry which is 
the basis of our modern civilisation will still continue 
in the future, although, as I have suggested, that 
work will be carried on by means of modern methods 
and be based upon entirely different principles 


Progress of the Great Barrier Reef Expedition. 

By Dr C. M. Yonge, Balfour Student, TJmversity of Cambridge 


I N the three months which have elapsed since the 
last report, the work of the Great Barrier 
Reef Expedition, m all its branches, has made 
excellent progress Naturally, the weather con- 
ditions have not been so favourable as they were 
in the winter ; heavy rains and humid heat, with 
wet bulb readings so high as 86° F., have been 
experienced, but work has been interfered with far 
less than was anticipated The most serious draw- 
back has been the state of the tides, the day low 
tides being very poor, which necessitated much 
collecting by mght On the other hand, sea work 
has proceeded without a hitch in spite of the 
previous gloomy accounts of the storminess of the 
summer months. 

A great loss has been experienced in the de- 
parture from Low Island on Dec. 12 of Mr. and 
Mrs. F. S. Russell and Mr. G. Tandy, who were 
compelled, owing to the termination of their leave 
of absence, to return to England. Dr. T. A 
Stephenson has succeeded Mr. Russell as second 
m command, while Mr. A P. Orr has taken over 
charge of the boat party, Mr J. S. Colman carrymg 
on Mr Russell’s work on zooplankton There is, 
unfortunately, no professional botanist to succeed 
Mr Tandy, though Miss Glynne is expected for 
two months later in the year ; meanwhile Mrs. 
Stephenson is domg what she can to continue the 
collection of algse Mr. M. Spender, of the geo- 
graphical section, is now with us permanently, 
while Miss E. A. Fraser, of Umversity College, 
London, and Dr, S. M Manton, of Cambridge, 
]om us shortly. Both will work in co-operation 
with the reef party under Dr Stephenson 

The regular plankton and hydrographic obser- 
vations at the station 3 miles east of Low Island 
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have been continued with scarcely an interruption j 
a further station has been worked m Trimty 
Opemng, all from the Luana ; while on two 
occasions the powerful motor launch Merinda has 
been hired from Cairns for work beyond the 
Barrier. For the hauling m of nets and hydro- 
graphic gear from deep water a friction winch with 
a small motor has been purchased, and this renders 
work both easy and relatively speedy. 

At the inside station Mr. Orr reports that tem- 
perature has risen steadily to 29° C. at the surface 
and 28-8° C. in deeper water, while salmity has 
fallen and continues to fall as a result of the heavy 
rams. On several occasions there has been a 
defimte gradient in temperature and salimty, 
accompamed by a fall in oxygen saturation m the 
deepest layers, though without any production of 
phosphate, but this has never lasted more than a 
week at a time or ever been considerable enough to 
withstand a wind of more than 20 miles per hour 
The hydrogen ion concentration hasremamed steady 
throughout Observations made at a depth of 600 
metres beyond the Barrier showed that tempera- 
ture was constant down to 50 metres, beyond 
which it fell rapidly to 10-9° C. at 600 metres. 
Below 50 metres, pH value and oxygen saturation 
sank and phosphate content rose. On Linden 
Bank, a coral formation beyond the Barrier and 
covered with 34 metres of water, the conditions 
were very similar to those inside the Barrier. The 
turbidity of the water is far less beyond than 
withm the Barrier. 

Miss S. M Marshall and Mr. Colman are con- 
tmuing routme work on the phytoplankton and 
zooplankton respectively. As the lack of nutrient 
salts m the water indicates, there has been no 



766 


NATURE 


[May 18, 1929 

significant change in the numbers of the phyto- Other work by members of the boat party has 
plankton within the Barrier, while the numbers included the exposure, by Mr Orr, of jars for the 
have been found even smaller in the open sea collection of sediment, in selected areas on the 
stations, there being little difference in type save reef flat and m the lagoon These are collected 
for a few oceanic flagellates rarely found inside weekly, and show clearly that the quantity of 
The only notable change observed in the zoo- sediment is dependent on wind force and on the 
plankton occurred during the three weeks at the position of the jar, the sediment being mainly 
end of November and the begmmng of December, organic detritus mixed with some sand after 
when spatangid plutei appeared quite suddenly m stormy periods The results from the various 
vast numbers, the coarse silk townet catching just jars have so far been quite consistent and lend no 
under 300,000 m a half-hour haul It may be support to the theory that abundant sediment is 
noted that dredging has revealed the presence of mimical to coral growth Miss Marshall has done 
great numbers of a species of Lovema in the mud interesting work on the oxygen exchange of the 
around Low Island, one haul of the Agassiz trawl planulae of Pontes, and found that, though their 
bringing in a catch estimated at about 20,000 algae produce a considerable amount of oxygen 
Salps and Larvacea continue to fluctuate in an even at this stage, this does not balance the loss of 
apparently irregular manner, and also copepods, oxygen due to respiration, also that more is pro- 
which usually comprise numerically more than duced m sunny than in dull weather 
half the catch On one occasion when planulas Dr T. A Stephenson has completed a new type 
were being extruded from Pocillopora on Low' of experiment for observing the growth rate of 

corals By the aid of the divmg 
helmet, a number of colomes have 
been marked in particular ways 
in situ, workmg in about 12-20 
feet of water It may be suitably 
mentioned here that this helmet 
has proved of great value, parti- 
cularly in connexion with Dr 
Stephenson’s work, but also in the 
collection of Mr Orr’s sediment 
jars and of corals for experi- 
mental purposes Dr. Stephen- 
son has continued his routine 
observations on the gonads of 
Favia and Symphyllia, and has 
made further progress with the 
ecological survey Both Pocillo- 
pora and Pontes have given off 
abundant crops of planulse , num- 
bers of these have been collected 
and reared, detailed observations 
Island, some 3000 similar planulse were caught in being made as to the formation of young colonies 
the coarse silk net Again, on another occasion from settled planuise. He has been engaged on 
the numbers of Cavolima rose from an average of manifold constructional activities on the reef flat, 
less than 50 to 1200 particularly in connexion with the rearing and 

Work over the reef flat by members of the boat collection of planulae and the observation of the 
party has been continued. Mr Orr made a de- spawmng of reef animals He has also made a new 
tailed study of a coral pool at sprmg tides, and aquarium consisting of concrete tanks through 
found that, though there were very considerable which water runs continuously, this being parti- 
changes in the hydrogen ion concentration, excess cularly useful in connexion wath Mrs Stephenson’s 
base, and temperature, there was no precipitation work on the reproduction of reef ammals, which 
of calcium There was a very low mght tide and has been continued on the lines previously re- 
the oxygen saturation fell to 18 per cent, rising ported and also extended by the examination of 
during the day to 230 per cent In the mangrove various kinds of spawn collected on the reef, 
swamp the oxygen content and pH value fell both The work on ammals of economic importance 
by day and night durmg the low tides, instead of now occupies practically the entire time of Mr 
only during the day as in the coral region. Miss D. W. Moorhouse. Although his farm of TrocJius 
Marshall finds that the numbers of the phyto- was unfortunately destroyed by stmgrays, the 
plankton in the anchorage remam low, such slight previous six months had shown that the average 
fluctuations as there are bemg without apparent increase in diameter of specimens rangmg from 
cause The zooplankton collected by Mr Colman 2 cm to 6 cm was no less than 2 mm per month, 
weekly has become progressively poorer m num- giving a yearly increase of about 2 5 cm Growth 
bers and variety, though spatangid plutei and is continuous, and no disturbance rings are found 
Cavolima appeared at the same time as at the on normal shells. He has been able to confirm 
three-mile station. ^ these figures by the measurement at each full 
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Fig 1 — The Luana at anchor between Snapper Island and the mainland 
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moon of some 600 animals taken at random, the 
measurements being graded into groups of 0 2 cm 
and the results recorded graphically He has now 
360 sponge fragments planted out Some are 
suspended from lines, others are confined in 
' houses ’ to test the effect of the elimination of 
direct sunlight Regeneration of the fragments 
IS remarkably rapid, the supporting cord being 
overgrown completely or partially m two days and 
the whole cut surface being overgrowm m ten days 
The growth rate of the local oysters is being 
studied, while weekly gonad examinations of 
Trochus mIoUcus, Holothuna atra, and two species 
of edible oyster have been made regularly, artificial 
fertilisations being successful in all save the first 
He continues to take the temperature of the w’-ater 
m the anchorage twice daily, and this has risen as 
high as 33° C., very near the lethal temperature of 
corals During the recent low spring tides the 
temperature over the flat has risen above 35° C 
and a great many corals have 
been killed 

Assisted throughout by Mrs 
Yonge and Mr. A G Hicholls, 

I have been able to make very 
material progress with my work 
Little further work has been 
done on the feeding mechanisms 
of corals, but it has been found 
that Favia and Galaxea can 
digest planktonic orgamsms of 
2-3 mm in length completely 
within twelve hours The sym- 
biotic algae of corals possess a 
’well - developed cellulose wall, 
have extensive reserve of fat, 
but no pure starch A number 
of suitable corals have been fed 
with a variety of substances and 
polyps fixed after appropriate 
intervals with suitable fixatives, 
for the later determination of the site and mode 
of absorption 

The monthly experiments on the change of 
oxygen content in the water surrounding corals 
kept for similar periods m light and darkness have 
been contmued, and confirmatory experiments on 
the length of time which corals can survive seahng 
m jars in the sea have been carried out A large 
light-tight box with a detachable lid, containing a 
small trap door, has been cemented down on the 
reef flat, the object being to obtain data on the 
effect of continued darkness on the oxygen content 
and hydrogen ion concentration of the water 
surroundmg the corals and clams (which also 
contain algae) placed in the box 

Work on the digestive enzymes of corals has 
been almost completed, extracts of the mesen- 
terial filaments of Lobopliyllia, and fluid from the 
coelentera of large Fung'ia being studied In the 
former there is a powerful protease, of which the 
optimum hydrogen ion concentration has been 
found, an extremely weak hpase, and enzymes 
capable of digesting— very slowly — starch and 
glycogen but no other carbohydrate ; the tem- 
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perature of destruction and the optimum hydro- 
gen ion concentration of the former have been 
determined Apparently the extract has no action 
on the symbiotic algae Enzymes m the coelentera of 
Fungia are confined to protease, apparently the 
only extracellular enzyme 

Most interesting results have been obtained 
from the experiment on the effect of starvation 
and feeding on similar corals kept in light and 
darkness The starved corals receive twice filtered 
sea water twice daily, while the others receive 
unfiltered water to which is added every other 
night the results of a townettmg Fungia, Favia, 
Psammocora, and Galaocea have all given good 
results, and demonstrated that fed corals continue 
in perfect condition in both light and dark, paling 
somewhat in the latter owing to the death of the 
algae, but starved corals quickly begin to shrink in 
the tissues, undamaged algae being extruded in 
great numbers and the tissues consequently turning 


pale This happens in both light and dark. Newly 
settled planulae of Pocillopora were placed in light 
and darkness, in both cases fed, and after six 
weeks those in the light had abundant algae, 
especially in the tentacles, while those in the dark, 
apparently just as healthy, were pure white with 
transparent tentacles The only conclusion to be 
drawn from these results, taken in conjunction 
with the experiments on the feeding and digestive 
enzymes of corals, is that the algae are not and 
cannot be used as food by the corals 
IVIr A G Nicholls has not yet been able to 
record a second spawming of the pearl oyster, 
though several small spat from the November 
spawmng have been found Measurements for 
growth rate have shown an increase of about 
0 5 cm in diameter m 30 per cent of cases. His 
work on calcium has shown that the calcium 
content of the sea water from the inside station 
has been remarkably steady, and that there is a 
noticeable diminution of calcium in water in 
which corals have been kept for periods of seven 
and fourteen days Mr. G W. Otter continues 
his work, previously outlined, on boring organisms 



Fig 2 — Interior of laboratory Plankton bench on left, chemical bench in centre, 
director’s bench on right 
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Mr. Spender, who had the assistance of Mr. E. C. 
Marchant until Jan. 9, has been busily engaged on 
his large-scale map of the island, a slow and labori- 
ous task Owing to the humidity causing dis- 
tortion of the drawing paper, he has to plot all 
points by co-ordination He has taken several 
traverses with the tacheometer between triangula- 
tion points, the fringe of the island being almost 
completely mapped, and hopes to fill in the central 
detail by plane-tabling later He is running level 
traverses of a precise order across the flat 

A preliminary bore with a hand plant has been 
made in the centre of the sand cay, 13 feet of 
casmg being sent down, and although a level 
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below that of the ‘ beach rock ’ was reached, 
nothing but sand was encountered 

The tide gauge has been put up after great 
labour, entailing the erection, with the assistance of 
a member of the lighthouse stafi[, of three 30-foot 
mangrove poles in the form of a tripod This is 
givmg excellent and most interesting results, and it is 
now possible to refer any point on the island to mean 
sea-level, while sounding operations are also possible. 

At the time of writing, the work of the Ex- 
pedition is being greatly extended by the hiring 
of a powerful Townsville launch, the Magneta, for 
plankton, hydrographic, and dredging cruises as 
far north as Cook’s passage north of Cooktown 


Obituary. 


Col E. Lester Jones 

T he untimely death of Col. E. Lester Jones, on 
April 9, meant a loss to the scientific world 
of a friend and ally whom it will not be easy to re- 
place. Col Jones had been for fourteen years the 
directmg head of the Umted States Coast and 
Geodetic Survey, and in that capacity had used 
his talent and energy to promote scientific work 
and investigation Much of the increased activity 
and interest in hydrography, geodesy, seismology, 
and terrestrial magnetism may be traced directly 
to his influence. 

Just as it is not possible to gauge the ultimate 
value of any single scientific discovery, just so is it 
out of the question to attempt an immediate 
appraisal of the importance of any one man’s life 
work in the interests of science. A hint of the 
monument Col Jones builded for himself may be 
found in the splendid organisation the destmies of 
which he guided for fourteen years. The Umted 
States Coast and Geodetic Survey, pioneer Govern- 
ment scientific bureau, is to-day functioning 
efficiently ; it is well orgamsed, well equipped, and 
makmg rapid forward strides Eor this, the credit 
must inevitably gravitate toward the man who 
led, ever encouraged, and efficiently aided its 
scientific staff 

Col. Jones was born at East Orange, Hew Jersey, 
on April 14, 1876. In addition to extended study 
abroad, he held an AB. degree and an honorary 
A.M. degree conferred by Princeton University, and 
was commissioned a hydrographic and geodetic 
engineer. In 1913 he was appointed deputy com- 
missioner of the Bureau of Eisheries, holdmg that 
position until being appointed the directmg head 
of the United States Coast and Geodetic Survey by 
President Wilson in 1915. 

In addition to his admimstrative work with this 
latter bureau, he was the American member of the 
International Boundary Commission appointed to 
fix the boundary between the United States, 
Alaska, and Canada. He had also been a member 
of several important Government and scientific 
missions. One of the last of these was his 
appointment as a delegate to the twelfth Inter- 
national Geographical Congress held at Cambridge 
last year 
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Dr Charles Beavis. 

The sudden death of Dr Charles Beavis on 
April 17 at his residence, Haishcombe House, Wick, 
Bristol, came as a great surprise to those who had 
recently seen him, apparently in the best of health 
and fuU of life and vigour. He was born at Hamp- 
stead on May 3, 1869, and educated at Atherstone 
Grammar School At the age of seventeen he went 
to Coblenz, then to Bonn, where he read chemistry, 
physics, and mineralogy under KekuM, Anschutz, 
KJinger, Bendes, Clausius, and Hertz. He after- 
wards proceeded to Wurzburg, working under Emil 
Fischer, and in 1892 took the degree of Ph.D. 
(Magnam Laudem) He returned to London and 
worked for seven years with Dr. Quinn Wirtz, 
durmg which time he took his F.I C in 1897 In 
1899 he went to Wick to start a fine colour depart- 
ment in the Golden Valley Ochre and Oxide Co., 
becoming manager in 1902, taking over the business 
in 1904. Although records of published original 
work are not available since his graduation, Dr 
Beavis had pubhcly identified himself with chem- 
istry and the intricate problems of modern colour 
manufacture, and for many years took keen interest 
in the Colour Makers’ Association of the Umted 
Eiingdom, of which he was the first and only 
chairman. 


We regret to announce the following deaths 

Prof. J ohn W. Harshberger, professor of botany in 
the Umversity of Pennsylvania and president in 1926 
of the American Ecological Society, aged sixty years. 

Dr. F. C. Madden, C M.G., Dean of the Faculty of 
Medicine, Egyptian University, Cairo, an authority 
on bilharziosis and schistosomiasis, on April 27, aged 
fifty-six years. 

Dr August von Schmidt, formerly director of the 
meteorological-geophysical section of the Wurttem- 
berg State Statistical Bureau at Stuttgart, on Mar. 
21, aged eighty -mne years. 

Sir George Syme, K.B.E., president of the College 
of Surgeons of Australasia and chairman of the Royal 
Commission on Health, Commonwealth of Australia, 
aged sixty -mne years. 

Dr Ludwig Wittmack, honorary professor of botany 
in the Umversity of Berlin and author of the section 
on the Bromeliacese in Engler and Prantl’s ‘‘ Pflanzen- 
famihen”, on Feb. 2, aged eighty -nine years. 
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News and Views. 


The nineteenth May Lecture of the Institute of | 
Metals was delivered on May 7 by Sir Oliver Lodge, 
who chose as his title “ Some Ideas about Metals ” 

A large part of the lecture was devoted to the subject 
of metallic conduction, a theme selected by two of 
his predecessors, by Sir J J Thomson in 1915, and 
by Prof H. A Lorentz in 1925, but by no means 
exhausted even now. Adopting the ‘ electron gas ’ 
hypothesis as to the nature of metallic conduction, 
Sir Oliver Lodge discussed in a fascinating manner the 
phenomena of thermo-electricity and the Hall eflEect, 
suggesting the lines along which a solution of out- 
standing difficulties may be pursued Great signific- 
ance IS attached to the results obtained by Kapitza 
in intense magnetic fields, and it is conjectured that 
a flow along magnetic lines of force, indicated by ether 
theory but too slow to be observed by existing means, 
might be detected if such intense fields could be ex- 
tended over a considerable region instead of being 
concentrated in a very small space The earlier part 
of the lecture, however, was of wider scope, and dealt 
in a reminiscent vein with some of the anomalies of 
discovery in physics, such as the failure to recogmse 
a new phenomenon through excessive deference to 
existing views and the happy results sometimes derived 
from the exercise of boldness in experiment or specula- 
tion. A wide range is covered by the lecture, and the 
student of the history of physics will find an illuminat- 
ing survey of some aspects of the growth of the Bohr 
atom, among many thumb-nail sketches of the physical 
discoveries of the present generation, from the hand 
of a master of exposition who has himself been in close 
contact with such discoveries over the most interesting 
period m the whole history of the science 

Science Service, of Washington, D.C , announces 
that fourteen Americans and five foreigners were 
honoured at the concluding session of the annual 
spring meeting of the National Academy of Sciences, 
either by election to membership or to the foreign 
associateship Prof. Arnold Sommerfeld, of Munich, 
known for his work on the quantum theory of spectra, 
who attended the scientific sessions of the meeting as 
a guest, was one of the newly elected foreign asso- 
ciates The others included Richard v Hertwig, 
professor of zoology and comparative anatomy in the 
Umversity of Munich ; C. de la Vall6e-Poussin, pro 
fessor of analytical mechanics at the University of 
Louvain , Willem de Sitter, of the Observatory of 
Leyden, Holland , and Prof F 0 Bower, formerly 
Regius professor of botany at the Umversity of 
Glasgow. 

The new members of the National Academy are 
Dr Roger Adams, professor of organic chemistry at 
the University of Illinois , Irving W. Bailey, associate 
professor of botany, Bussey Institution, Boston ; Dr 
A. F. Blakeslee, botanist at the Carnegie Institution’s 
station for experimental evolution at Cold Spring 
Harbor, NY. ; Dr James B Conant, associate pro- 
fessor of chemistry, Harvard University ; Dr. Bergen 
Davis, professor of physics at Columbia Umversity ; 
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Dr C. J Davisson, physicist at the Bell Telephone 
Laboratories, New York, whose recent work on the 
wave nature of electrons has proved a most important 
advance m physics ; Dr Joel H Hildebrand, pro- 
fessor of chemistry at the University of California, 
Berkeley ; William Hovgaard, professor of naval 
design at the Massachusetts Institute of Technology ; 
Dr Albert W. Hull, research physicist at the General 
Electric Company’s Research Laboratory at Schenec- 
tady, N.Y ; Frank Leverett, geologist of the U S. 
Geological Survey and lecturer in glacial geology at 
the Umversity of Michigan, Ann Arbor ; Dr Paul W. 
Merrill, astronomer at the Mt Wilson Observatory, 
Pasadena, California , Dr David H. Tennent, zoo- 
logist at Bryn Mawr College, Pennsylvania , Dr. 
George H. Whipple, dean of the School of Medicine 
and Dentistry and professor of pathology at the 
University of Rochester, N Y. ; and Dr. Clark Wissler, 
curator of ethnology at the American Museum of 
Natural History, New York, and professor of anthro- 
pology m the Institute of Psychology at Yale 

On Feb. 13 last, Mr Frederick Chapman, palaeon- 
tologist to the National Museum, Melbourne, retired 
from the State service, and the National Museum 
Committee has passed a resolution recording apprecia- 
tion of the services rendered by him since his appoint- 
ment on Mar. 12, 1902. During his twenty- seven 
years of tenure, Mr Chapman has arranged, and 
illustrated with his own pen and brush, the two 
extensive galleries of fossils in the Museum ; identified 
22,000 fossil specimens for visitors ; and registered 
about 14,000 exhibited specimens. He has deter- 
mined and labelled 7200 specimens in the reference 
collection of Australian fossils , and, apart from 
routine work, has described many hundreds of types. 
He is a member of the Australian Research Council 
and lecturer in palaeontology at the University of 
Melbourne In March last he was elected president 
of the Royal Society of Victoria At present Mr. 
Chapman is attached to the Commonwealth service 
as Federal palaeontologist, directing the examination 
of bore-cores, a work with which he is especially 
acquainted, for forty years ago he was helping the late 
Prof. J. W. Judd, of the Royal College of Science, to 
examine the borings from Meux’s Well and from 
Richmond near London, whilst only last year he 
published a work on the Sorrento Bore. Mr Chap- 
man’s work is familiar through his writings on Fora- 
mimfera and on Australasian fossils and the recently 
published guide book to the Fossil Galleries at the 
Museum 

The Central Electricity Board, m accordance with 
the provisions laid down in the Electricity Supply Act 
of 1926, has published a report of its work up to 
January 1929. It will be remembered that the 
function of the Board is to co-operate with the supply 
industry in Great Britain in reducing production costs 
to a mimmum and concurrently to mcrease the 
availability of the supply. The method of doing this 
which has been adopted is to interconnect the more 
efficient stations by a network of high pressure trans- 
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miHsion lines, called the grid, and operate ‘ selected ’ 
stations m the most economic way. The report indi- 
cates that good progress has been made in these 
directions. Many difficulties have been tactfully 
overcome. In central Scotland the Grampian Elec- 
tricity Supply Company feared that the scheme 
would be prejudicial to its interests since it had 
counted on getting much of its revenue by supplying 
several industrial districts which will be connected 
with the grid The Board, recogmsing the import- 
ance of developing the water power of the country, 
has promised to take a load not exceedmg a maximum 
demand of 12,000 kilowatts from the company 

The report goes on to state that m south-east 
England the demand has increased so rapidly that 
three additional stations had to be selected by the 
Central Electricity Board The difficulties that were 
expected to arise owing to the standardisation of the 
frequency of the supply in central England and North 
Wales have been carefully considered, and in several 
cases the Board has given permission for schemes at 
a lower frequency to be completed, as the savings 
under the scheme would not have justified the higher 
expenditure The total value of the work contracted 
for under the Government scheme up to the end of 
last year exceeds eight million pounds. In Scotland 
the erection of towers in the Clyde Valley will be 
completed this month In south-east England towers 
are being built between Bedford and Little Barford, 
and forty-six out of seventy-three are now erected 
One very satisfactory feature is that many land- 
owners have facihtated the work and co-operated 
with the Board in preserving the amemties of the 
countryside hy choosing the most suitable sites for 
the towers. 

At a recent meeting of the Council of the Institution 
of Professional Civil Servants the announcement of 
the appointment of a Royal Commission on the Civil 
Service, with the wide terms of reference indicated by 
Mr Churchill in the House of Commons, was con- 
sidered. While welcoming such a Royal Commission, 
the Council is of opinion, however, that such an in- 
quiry can only discharge the task imposed upon it 
satisfactorily provided that professional and scientific 
men of standing and admimstrative experience are 
appointed to serve on the Commission In its view, 
the problem of the structure of Civil Service organisa- 
tion must be approached afresh in relation to the 
functions which should be accorded to the ‘ technical 
expert ’ m the administrative machinery of the modern 
State. An approach from the traditional Civil Service 
point of view is considered unlikely to lead to those 
fundamental changes which are rendered necessary 
by modern conditions 

In a reprint of certain articles published in the 
Journal of the American Society for Psychical 
Research during 1928, and now issued under the 
title of “The Thumbprint and Cross-Correspondence 
Experiments made -with the Medium Margery during 
1927 and 1928,” Dr Mark W. Richardson and his 
associates have collected some of the more striking 
episodes in the later history of the development of 
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the alleged supernormal phenomena occurring with 
the Boston medium, Margery (Mrs. L R. G Crandon). 
The paper is divided into tw’o sections, one dealing 
with the thumb impressions upon dental wax which 
have so far been traced to no living person , and the 
other to the series of cross-correspondences between 
Margery and other mediums, which have the merit 
of simplicity, and possess a degree of accuracy which 
would be regarded with suspicion if it represented 
any kind of scientific result There is little doubt 
that, merely considered as a question of mechamcal 
production, the thumb prints are of some interest. 
Unlike the prints which engage the attention of the 
pohce, the Margery impressions are made in wax, and 
are therefore capable of more detailed examination 
and analysis than are those of two dimensions. 
Moreover, the fact that these wax impressions are 
said to be negative and positive together with ‘ mirror ’ 
images of both these series serves to illustrate the 
complexity of the problem. 

These wax originals are open to inspection in 
Boston, and it is clear that an examination of them 
would be more satisfactory than of the photographs 
here included, excellent though the latter undoubtedly 
are Hence any detailed criticism would be out of 
place, although it ought to be said that in the account 
there are certain suspicious incidents which again are 
not absent in the records of the cross-correspondences. 
Here we have broadly what is claimed to be the 
transmission of an idea independently chosen and 
presented which is reproduced at approximately the 
same time by two or more mediums at widely separ- 
ated distances. Such a claim lends itself to scientific 
scrutiny, and it would appear that, under much 
stricter conditions than those described in this paper, 
it might be possible to test these phenomena in a 
manner free from those objections which usually 
prevent any adequate examination of supposed 
‘ psychic ’ manifestations. 

The Right Hon W Ormsby Gore, Under-Secretary 
of State for the Colonies, recently gave an address 
before the Royal Scottish Geographical Society on 
the “Development of our Tropical Dependencies”, 
and the lecture has now been published in the Society’s 
magazine He points out that in the true equatorial 
territories the combination of high rainfall, per- 
petually humid atmosphere, and comparatively high 
temperatures, provides all the circumstances necessary 
for constant and rank vegetable growth On the 
north and south, these regions are bounded by great 
torrid deserts with a rainfall lower, and a temperature 
far higher, than those found in the true equatorial 
belt The wealth of the tropics lies mainly m the 
production of certain foodstuffs and raw materials, 
which are becoming of increased importance year by 
year. Despite the bountiful and productive nature 
of the true equatorial regions, there is, however, an 
extraordinaiy sparseness of human population A 
variety of causes retard development, among which 
the more important are tropical diseases, the ravages 
of mosquitoes and tsetse flies which attack man and 
animals, and the prevalence of plant diseases For 
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the development of the tropics, further lesearch work 
m tropical medicine and veterinary science is all im- 
portant In agriculture, also, research is vital, since 
immime varieties of highei yielding strains of par- 
ticular crops are urgently required Mr Ormsby 
Gore considers that it is in the fields of economic 
botany, plant genetics, and soil science that the 
economic conquest of the tropics has its future In 
tropical agriculture, medicine, and veterinary science 
the main problems now to be faced are not so much 
the cure of diseases as and when they arise but rather 
the eradication of disease and the maintenance in 
health of men, animals, and plants 

The first number of Human Biology ^ a new magazine 
with a defimte and specific aim, has made its appear- 
ance from the Institute for Biological Research, under 
the editorship of Prof. Raymond Pearl Its object 
is to publish in readable English original articles in 
all fields of human biology, including physical and 
general anthropology, anthropometry, vital statistics, 
human heredity and eugemcs, prehistory, human 
anatomy, sociology, constitutional pathology, and 
psychobiology. There was need for such a work, 
for not only has it become increasingly apparent 
that humanistic researches must all wander into 
biological fields, but also the publication of papers 
on human biology found their way into many and 
scattered journals, and lost the value of a massed 
attack. The first part — the journal is to be a quarterly 
— contains a varied senes of papers, deahng with 
subjects from human evolution to biological philosophy 
and medicine. All the articles are stimulating in 
their suggestiveness, but a perusal of some suggests 
that the editor is to have a hard task to capture the 
standard of thorough and entertaining readableness 
at which he aims through his contributors There are 
no book reviews, but a list of new books and memoirs 
received at the editorial office is printed as a biblio- 
graphical guide. There is a mche for Human Biology, 
and this it promises to fill very satisfactorily 

Dh Feank B. Jewett, of New York, who has 
recently been honoured by the American Institute 
of Electrical Engineers, gave an address on Dec. 29 
last to the American 'Association for the Advance- 
ment of Science, which has appeared m a recent 
issue of /Science, on leadership in industrial research 
As one of the founders of the Bell Telephone Labora- 
tories, and as one who has been engaged for the last 
twenty -five years in findmg and encouraging others 
to do scientific research in industry, his paper deserves 
consideration by scientific and technical professors. 
He has worked all his life to promote co-operative 
research, not with any idea of bamshmg the individual 
inventor, especially if that inventor happens to be a 
genius, but in the belief that co-operation provides a 
new method of research In both scientific and in- 
dustrial research the men who succeed are driven to 
work by insatiable curiosity about natural laws and 
not mainly by a desire for personal wealth. Looking 
back over his successes and failures in selecting young 
men for industrial research during the last twenty- 
five years, Dr, Jewett says that the majority of his 
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successes were secured by attaching one-third weight 
to his own personal appraisement and two-thirds to 
that of experienced professors under whom the candi- 
date had worked. His failures were mainly due to 
paying too little attention to the professorial opinion 
and to attaching too much weight to those whose 
judgment he should have distrusted In order to 
promote the peace of mind and the continued pro- 
ductivity of the research worker, it is necessary to 
encourage him by a sympathetic understanding of 
the work he has done and the obstacles he has to 
overcome We are human beings dealing with each 
other, and no hard-and-fast rules can be applied to 
workers in the field of research any more than in any 
other field of activity. 

A FTJETHEE Ciicular (No. 6) has been issued by the 
secretaries of the International Congress of Forestry 
Experimental Stations to be held m Stockholm next 
July, which has been referred to in previous issues of 
Natxjbe So far, about a hundred applications to 
attend the Congress have been received and fifty 
papers have been presented to be read, the latter 
chiefly from Europe and the United States It is 
proposed to set up an organising committee, con- 
sisting of one representative from each country, which 
will deal with questions concerning the organisation 
of the Congress and the revived International Associa- 
tion of Experimental Stations. This Committee will 
have the power to summon experts to its meetings, 
which will not clash with the general meetings of the 
Congress, to assist m the solution of such problems 
as may arise , small executive sub-committees will 
be appointed when deemed necessary. Delegates sub- 
mitting papers are requested to send in a pr4cis of 
their papers at once, in order that such summaries 
may be printed and thus be m the hands of delegates 
before the meetings at which the papers are read. 
It IS further announced that the period of application 
to attend the Congress has been extended to June 1, 
although the date of giving notice regarding attend- 
ance at the excursions to take place before and after 
the Congress meetings was left at April 30 The 
meetings in Stockholm will take place on July 22-27 
The first meeting of the organising committee will be 
held in the afternoon of Sunday, July 21, and this 
will be followed by a garden party at the beautifully 
situated College of Forestry at Stockholm, to which 
all delegates are invited The proceedings of the 
Congress will open on J uly 22, and the programme of 
the first two days’ meetings is given in the circular. 
The last meetings of the Congress will be held on 
Saturday, July 27, when resolutions will be submitted, 
the election of a president, and the time and place of 
the next meeting, and the appointment of an executive 
committee of the Association will be discussed. 

Ih a recent issue of Science, Prof Knight Dimlop 
has a paper on the outlook for psychology, presented 
before the New York meeting of the American Associa- 
tion for the Advancement of Science. He reviews the 
present situation with special emphasis on what he calls 
the laboratory method, believing that the laboratory 
is thejcentre of true psychological activities. It is dis- 
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appointing that such a subject should be treated so 
generally; he asserts, but presents no evidence, that the 
laboratory method has justified itself and contrasts it 
with the mental test movement and the psycho -analytic 
movement, both of which he looks upon as m a state 
of eclipse. One cannot help feeling either that the 
position of psychology m the United States is radi- 
cally different from what it is in Britain, or that Prof. 
Kmight Dunlop is comparing the best work of the 
laboratory with the worst and most uncritical of the 
practical movements. There is no mherent opposition 
between the laboratory method and scientific method 
pursued in the field for practical purposes. The 
laboratory worker m psychology, as in any other 
science, can pursue knowledge for the sake of know- 
ledge, regardless of possible practical applications, 
but he can also receive his stimulus to work from the 
practical side and pursue his research scientifically 
with a practical aim. The mental tester in his do- 
main and the doctor m his, were confronted with 
serious problems Neither of them could wait until, 
if ever, the laboratory worker bestirred himself to 
help him. Because both movements have had over- 
enthusiastic exponents and reckless theorisers, one 
cannot look upon them as discredited. So also has 
the theory of evolution. Perhaps in England less was 
expected of either mental testing or psycho-analysis, 
and therefore they have been kept in better perspec- 
tive. In the latest edition of Osier and M‘Crae’s 
“Modern Medicine”, there occurs the statement: 
“ Psycho-analysis is of the greatest service for the 
strictly psychogenic oases”, and the mental test is 
used not as a method of universal validity, but as a 
convenient measure of di:fferentiation. 

The effect of the erection of overhead power lines 
on the beauty of the countryside has been much dis- 
cussed in the Press, Electrical engineers are, however, 
more concerned at present with the possible inter- 
ference these high voltage lines may produce with 
telephone lines, radio transmission, and broadcast re- 
ception. Dr. R. L. Smith Rose has been experiment- 
ing, on behalf of the Radio Research Board, at the 
National Physical Laboratory on this subject and has 
arrived at definite conclusions. These are given in 
the Wireless World for May 8. American experience 
has shown that if the radio reception station be 
farther than about half a mile from a high-tension 
overhead line, no interference or disturbing effects 
will be experienced. The station itself may, without 
causing interference, be supplied with power from the 
overhead system. Experiments were made by Dr 
Smith Rose to find out the effects of high voltage spark 
discharges on a sensitive radio receiver m the neigh- 
bourhood When a spark or arc discharge initiated 
by a voltage of about 850,000 and carrying a current 
of about half an ampere took place, then if the 
receiver were less than 200 yards from it, disturbance 
ensued. This effect was only serious when long drawn 
arcs occurred at frequent intervals, a phenomenon 
which would very rarely happen on transmission hues. 
When the distance was so great as 600 yards, the 
interference was negligible. The distance, therefore, 
of half a mile which is customarily chosen for other 
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reasons ensures that the disturbing effects produced 
by ‘ man-made static ’ are negligible 

Test transmissions of the new Marconi broad- 
casting station at Bratislava, Czechoslovakia, have 
been carried out and satisfactory reception has been 
reported, generally on three -valve sets, from all parts 
of the British Isles. The new station comprises a 
Marcom 12-kilowatt broadcasting transmitter, Type 
P.A 5, employing the principle of low-power modula- 
tion Its wave-length is 277*8 metres (1080 kh ), and 
among its special features is the half wave-length 
serial, the first of its kind to be used in the broadcast 
band of wave-lengths. The station, which is situated 
about three miles to the east of the town, replaces an 
old broadcastmg station of J-kilowatt power It is 
connected by land line with up-to-date studios m the 
centre of Bratislava, Prague, and Brno. 

The Fourth World’s Poultry Congress is to be held 
at the Crystal Palace on July 22-30, 1930. It is being 
organised by the English Ministry of Agriculture and 
Fisheries in conjunction with the Scottish Department 
of Agriculture and the Ministry of Agriculture for 
Northern Ireland. The official host is the Govern- 
ment, and Their Majesties the King and Queen and 
H.R.H the Prince of Wales have consented to become 
its patrons. National committees have been formed 
m most countries for the purposes of organising 
national exhibits, and of selecting papers to he read 
at the Congress. The business activities of the Con- 
gress will consist of paper-reading sessions, national 
displays of live-stock, and commercial exhibits. 
Whilst most that is to be heard and to be seen will 
deal with the democratisation of information relat- 
ing to poultry-keeping, there are to be in addition 
special paper-reading sessions devoted to the presenta- 
tion and discussion of original scientific contribu- 
tions m genetics, dietetics, pathology, and husbandry. 
This Congress is expected to be no less successful than 
the last, which was held at Ottawa m 1927, when 3000 
delegates and 200,000 members of the general public 
attended. 

A EORMiDABLE and very widely spread insect pest 
of frmts, namely, the Mediterranean fruit fly {Ceratitis 
capitata), has recently, and for the first time, secured 
a footing in the United States. We learn from 
recent Daily Science News Bulletins, issued by Science 
Service, Washington, D.C., that its discovery m citrus 
orchards in Florida, over an area of about 40 square 
miles, has led to the planning of energetic measures 
of repression The fly was first found on April 6 and 
its identity established soon afterwards. Specimens 
were then rushed by air mail to Washington and the 
identification confirmed. It is stated that within one 
week of the date of discovery, 75 entomologists and 
plant experts were on the ground, and the battle of 
extermination has begun 1 

The Bakerian Lecture of the Royal Society will be 
dehvered by Prof. E. A. Milne, Rouse Ball professor 
of mathematics in the University of Oxford, on June 6, 
the title being ‘‘The Structure and Opacity of a 
Stellar Atmosphere 
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At the annual meeting of the members of the Royal 
Institution, held on May 1, the following officers were 
elected • — President The Duke of Northumber- 
land , Treasurer : Sir Robert Robertson , Secietary • 
Major Charles E. S. Phillips. 

The President of the French Republic has, on the 
recommendation of the Association Technique Mari- 
time et Aeronautique, conferred the Legion of Honour 
upon Mr Robert W Dana, secretary of the Institution 
of Naval Architects 

The first Pedler Lecture of the Chemical Society 
will be delivered by Prof W. H Perkin, Waynfiete 
professor of chemistry m the University of Oxford, 
on Thursday, May 30, at 5 30 pm., the title of his 
lecture being “ The Early History of the Synthesis 
of Closed Carbon Chains The lecture will be given 
in the hall of the Institution of Mechanical Engineers, 
Storey’s Gate, London, S W 1. Tickets of admission 
will not be required. 

‘ National Baby Week ’ is to be celebrated this 
year in Great Britain on July 1-7 The National 
Baby Week Council desires that special attention 
should be directed to three problems (1) The prac- 
tical measures that can be taken to combat maternal 
mortality, morbidity, and disability , (2) what local 
authoiities and parents can do to lessen the incidence 
and dangers of infectious diseases among young 
children; and (3) the teaching of parentcraft and 
hygiene to school children Particulars may be 
obtained from the Secretary, Miss Norah March, 
117 Piccadilly, W.l. 

A PUBLICATION grant of £2500 is receivable by the 
Royal Society from H.M. Government during the 
current year. The grant is available for assisting the 
publications of other scientific societies, as well as for 
assisting the separate publication of books, memoirs, 
etc., of a scientific nature. Applications for grant will 
be adjudged by the Council of the Royal Society at 
its meeting early in July, but should be received 
before the Council meeting of June 13. Apphcations 
from societies will be received by the secretaries of 
the Royal Society , those from individuals must be 
brought forward by members of Council. 

The second meeting of the Internationale Gesell- 
schaft fur Sexualforschung will be held in the house 
of the British Medical Association, Tavistock Square, 
London, on Aug 3-9, 1930 It may be assumed that, 
as was the case in Berlin, the papers presented for 
discussion will fall into the following groups : biology ; 
physiology, pathology, and therapeutics ; psychology, 
pedagogy, ethics, aesthetics, religion ; demography, 
statistics, social and racial hygiene ; sociology, 
ethnology, and folk-lore. All arrangements are in the 
hands of Prof F A. E. Crew, The University, West 
Mams Road, Edinburgh, to whom all those who are 
interested are requested to write. 

The cheap popular series of books which have long 
been a feature of publishing enterprise fall into two 
main divisions ; those which have long attained the 
rank of classics, and those which provide expositions, 
brief but authoritative, of new problems, or of prob- 
lems which have assumed new forms or a new im- 
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poitance. Of the latter kind of cheap series, “ Benn’s 
Sixpenny Library ” is one of the most remarkable 
(London. Ernest Benn, Ltd,). To mention three 
examples, rather wide apart as to subject matter, 
from a number of volumes which have recently reached 
us — Dr. Cyril Norwood on “The English Educational 
System”, Mr. E. N Fallaize on “The Origins of 
Civilisation”, and Lord Monkswell on “Railw^ays” — 
IS to convey some idea of the comprehensiveness of the 
series Many of the volumes dealing with scientific 
subjects have been noticed separately in Nature. As 
at present arranged, the series is to run to some two 
hundred and fifty books, of which we have already 
received about a hundred and fifty. The undertaking 
is one which deserves, and we trust is commanding, 
success. 

A CORRESPONDENT in Tanganyika has directed 
attention to an error m the provenance of the wooden 
dolls described in Nature of Mar. 9, p. 388, where 
they are attributed to West Africa This should be 
East Africa, as the Wamakonde, by whom the dolls 
were made, are native to Portuguese East Africa 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned • — A soil 
analyst in the W’est of Scotland Agricultural College 
— ^The Secretary, West of Scotland Agricultural 
College, 6 Blythswood Square, Glasgow (May 24). 
An assistant lecturer in chemistry and an assistant 
lecturer m biology at the Brighton Techmcal College 
< — The Secretary, Brighton Technical College, 54 
Old Sterne, Brighton (May 25) An assistant at 
the Forest Products Research Laboratory, Princes 
Risborough, for work on the identification and struc- 
ture of wood — The Secretary, Department of Scientific 
and Industrial Research, 16 Old Queen Street, S W.l 
(May 25). Temporary assistant chenusts at the 
Government Laboratory — The Government Chemist, 
Clement’s Inn Passage, W.C 2 (May 25). An assistant 
master to teach mathematics at the Toxteth Jumor 
(Day) Technical School — The Director of Education, 
14 Sir Thomas Street, Liverpool (May 25). A part- 
time demonstrator in cheimstry at Kang’s College of 
Household and Social Science — The Secretary, King’s 
College of Household and Social Science, Campden 
Hill Road, W.8 (May 29), A demonstrator in the 
mechanical engineering branch of the Military College 
of Science, Woolwich — The Assistant Commandant, 
Mihtary College of Science, Woolwich, S.E.18 (May 
31). A pathologist and curator at the Royal London 
Ophthalmic Hospital — The Secretary, Royal London 
Ophthalmic Hospital, City Road, E C.l (May 31). An 
assistant lecturer in physical chemistry in the Uni- 
versity of Sheffield — The Registrar, The University, 
Sheffield (June 3). A demonstrator in the depart- 
ment of physiology of Middlesex Hospital Medical 
School — ^The School Secretary, Middlesex Hospital 
Medical School, London, W.l (June 5). A pro- 
fessor of mechanical engineering at the College of 
Engineermg, Gmndy, Madras — The Secretary to 
the High Commissioner for India, General Depart- 
ment, 42 Grosvenor Gardens, S.W.l (June 8). A 
research chemist in the department of Coal Gas 
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and Fuel Industries of the University of Leeds — 
The Kegistrar, The University, Leeds (June 9). A 
lecturer in civil engineering in the University of the 
Witwatersrand, Johannesburg — The Secretary, Office 
of the High Commissioner for the Union of South 
Africa, South Africa House, Trafalgar Square, W.C.2 
(June 11). Two research fellows in the Department 
of Chemical Technology of the Imperial College of 
Science and Technology for work in connexion with 
the carbomsation of coal, gaseous combustion or 
catalytic reactions — The Registrar, Imperial College 
of Science and Technology, South Kensington, S.W.7 
(June 15). Three assistants in the Research Depart- 
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ment, Woolwich, rmder the Directorate of Explosives 
Research — The Chief Superintendent, Research De- 
partment, Woolwich, SE.18, An examiner in the 
Aeronautical Inspection Department, Air Ministry, 
Kidbrooke, S E. — The Secretary (I.G.), Air Ministry, 
W C.2 A temporary woman lecturer in geography 
at the Warrington Traimng College, temporarily at 
St John’s College, Battersea — The Principal. An 
assistant in the Public Health Laboratories and 
Bacteriological Department of the Umversity of 
Durham College of Medicine — The Registrar, Umver- 
sity of Durham College of Medicine, Newcastle-upon- 
Tyne. 


Our Astronomical Column. 


The Total Solah Eclipse of May 9 — ^Unfortun- 
ately, the news fiom the official British parties at 
Alor Star and Patani are very disappointing At the 
latter station nothing could be done owing to thick 
clouds. At the former the clouds were thinner, and 
some plates were exposed, but it is feared that they 
will be of little value. 

Fortunately, the parties in Sumatra and the Phihp- 
pmes had better conditions Iloilo (Philippines) was 
occupied by American and German parties from the 
Naval Observatory, Washington, and from Hamburg. 
There were also two English observers. Dr. R. L 
Waterfield and Mr W Lloyd. There was a little high 
cirrus cloud here, but it does not appear to have inter- 
fered much with the observations ; there was a fine 
flag-shaped prominence, which the Amencans humor- 
ously compared to the ‘ Stars and Stripes The 
corona was of maximum type and had six-pointed 
streamers ; Dr Waterfield reports that it was brighter 
and more extensive than that of June 1927, but the 
darkness during totality was not so great. He states 
{Daily News, May 11) that the infra-red plates over- 
come thin clouds and give the corona a harder out- 
line, but no greater extension, than ordinary plates 
A kinematograph film was exposed during totality by 
the Washington party, but this had not then been 
developed. 

Some of the parties in Sumatra report some inter- 
ference by cloud, while others enjoyed very good con- 
ditions. Prof J. A Miller, of Swarthmore Observa- 
tory, who probably holds the record for the number of 
eclipses he has observed, took coronal photographs 
with a camera of 65-feet focus ; comparison of his 
plates with those taken m Iloilo will reveal any 
coronal changes that may have taken place in an 
hour. Prof. E, F. Freundlich, from Potsdam, has 
telegraphed that he obtained successful results. He 
was studying the Einstein bending of light, a problem 
on which he was engaged even m pre-War days, 
before the publication of the general theory of relativ- 
ity. This is the third totality that has been success- 
fully observed in Sumatra in the present century ; the 
others were 1901 and 1926. 

Since the above was written, a Reuter telegram 
received from Dr. Jackson at Alor Star reports as 
follows: Developed plates better than anticipated. 
Transparencies equal to that of Giggleswick. Several 
beautiful prominences, one 150,000 miles long, 100,000 
miles high, with coronal arches. Apparatus for 
velocity m the corona satisfactory. 

The Pleiades. — ^At the meeting of the Royal 
Astronomical Society of May 10, the George Darwin 
Lecture was delivered by Prof. Ejnar Hertzsprung, 
of Leyden Observatory. He chose as his subject the 
Pleiades, and began with describing the methods by 
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which the stars of the cluster could be discriminated 
from background stars by photographic determina- 
tions of their proper motions Slides were shown of the 
proper motions of each magnitude of stars from the 
third to the fifteenth The brighter ones are all cluster 
stars , it is only in the case of the faintest stars that 
any doubt arises as to which belong to the cluster, and 
even here there are only one or two doubtful cases. 

Prof Hertzsprung then proceeded to divide the 
stars into the spectral classes, which was done for the 
fainter stars by their colour indices. There are no 
red or yellow giants, the brightest stars being of type 
B, and the faintest being red dwarfs. Prof. A. S. 
Eddington remarked after the lecture that the result- 
ing diagram of spectral type and absolute magnitude 
brought out the ‘ mam sequence ’ more vividly than 
he had seen before, since it was the first time that such 
a large number of stars, all known to be at the same 
distance, had been studied. The globular clusters are 
too remote for the dwarf stars in them to be seen. 
The colour indices of the non-cluster stars in the 
region were also determined ; there was some reason 
to think that they were rather redder than the 
average, which might possibly be caused by the pres- 
ence of the nebulosities round the principal stars. 

Prof. Hertzsprung adopted the parallax of the 
cluster as 0 0065'’% which is smaller than some other 
estimates, which go up to 0 OT'. He ascribed the 
proper motion almost entirely to the motion of the 
solar system. 

MEASUBma the Heat of the Stars. — The May 
Scientific American contains an account by Prof. 
H. N. Russell of the very delicate measures of stellar 
heat made by Messrs E. Pettit and S. B. Nicholson 
with the 100-mch reflector at Mount Wilson The 
wires of the thermocouple are about one -thousandth 
of an inch in diameter and weigh 1/600 of a gram. 
Betelgeuse is the star that gives us the most heat, 
but even this only raises the temperature of the wire 
on which it falls by 1/60 of a degree, and produces a 
current of one seven-millionth of an ampere. This, 
however, suffices to move the spot of light reflected 
from the mirror of the galvanometer through 18 inches. 
Some stars invisible to the naked eye give a measurable 
displacement. The next in order after Betelgeuse 
are Antares, Sinus, Canopus, Gamma Crucis, Arcturus, 
Alpha Herculis, Aldebaran, Mira at its maximum. It 
is noted that a very red star, such as Alpha Herculis, 
sends us 50 times as much heat as a white star of 
the same visual magnitude, in spite of the fact that 
the surface temperature of the first is only 2300°, 
that of the second being 6000°. The article contains 
a picture of the thermocouple used by Dr. W. W. 
Coblentz for measuring the heat received from the 
planets. 
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Research Items. 


The Religion of Mentawei — Mentawei Islands, 
lying west of Sumatra, owing to political conditions, 
have received more attention from Dutch and German 
than from English-speaking ethnologists They were, 
however, visited in 1926 by Mr Edwin M Loeb, as a 
research scholar of the University of California, and 
he has now published an account of the religious 
orgamsation of the Pageh group of islands in the 
Publications in American Archaeology and Ethnology, 
vol. 25, No, 2 of that Umversity. He deals more 
especially with the punen system. The punen is the 
commumty religious festival (as distinct from the lia 
or family festival) which is attended by all members 
of the uma, the communal house The festival is of 
long duration, sometimes lasting for years It takes 
place at the building of a new communal house, the 
choice of a new priest, the making of a new field, 
the spilling of blood in the village, an epidemic, and 
so forth The mam ceremomal acts are the slaughter 
of pigs and chickens, the sacrifice of their livers and 
haruspication. The souls of the dead members of 
the uma are invoked to return, and imitative dances 
are held, and towards the end of the festival monkeys, 
deer, and sea turtle are hunted. All men sleep m 
the uma and sexual intercourse is taboo. The re- 
ligious beliefs of the Mentawei Islands are ammistic 
They believe in nature spirits, souls, and ghosts , 
but the nature spirits, with a few exceptions, are not 
given names They are the spirits in the sea, the 
jungle, and so forth. The exceptions are a god who 
causes earthquakes, the original meaning of £s name 
being ‘ grandfather It is on account of this god 
that a human sacrifice used to be offered at the 
building of the uma. Other specially designated gods 
are two water spirits, the first being propitious if 
due sacrifices are offered and no ritual sin has been 
committed, and the second is evil. The soul cult is 
specially directed to the preservation of health and 
long life, while ghosts are the bringers of disease to 
whom prayer is offered for purposes of witchcraft, 
and to whom sacrifice is made only when they have 
entered a village bringing sickness, to induce them to 
go away. 

The Regent’s Paek Medusa. — Prof C L 
Boulenger and W. U. Flower {Proc Zool. Soc., Part 4, 
1928) record observations on the freshwater medusa, 
Craspedacusta {Limnocodium) sowerhyi, which re- 
appeared in the Victoria regia tank in the Royal 
Botanic Society’s Garden in Regent’s Park m 1928 
(see also Natuhe, July 14, 1928, p 58) The youngest 
specimens — about half a mm in diameter — agree m 
structure with the description of American examples 
of the medusa of Microhydra ryderi The latter is 
therefore merely the young stage of C. sowerhyi. The 
description given of Micrc^ydra germamca shows that 
it corresponds with the young forms of C. sowerhyi, 
and the Chinese species Limnocodium hawan is also 
a synonym The Japanese C. iseanum is clearly 
differentiated by the structure of its sense organs 
The living G sowerhyi passively sinks in the water, 
the velum hanging downwards from the umbrella 
margin and the tentacles floating upwards, the lip of 
the oral opening of the elongate manubrium being 
widely extended so as to catch organisms In addition 
to this ‘ tow-net ’ method of feeding the medusa can 
feed on bottom-living forms, for the stomach has been 
recorded filled with Arcella. The authors consider 
that the increase in size of the mouth and the large 
manubrium of Limnocnida show that this genus has 
become more perfectly adapted to the tow-net method 
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of feeding, but the radial canals are shortened and the 
sex-cells remain m the manubnal ectoderm, that is, 
in the primitive position m which they first appear in 
the young Craspedacusta 

The Muskeat in Europe — In 1905 the Ameri- 
can muskrat {Fiber zihethicus) was introduced into 
Bohemia on an estate near Prague, where it was hoped 
that it would breed and help to supply the demand 
foi musquash fur which was then in fashion The 
experiment succeeded better (or worse) than was 
expected, for the colony burst out of control and soon 
mid-Bohemia was overrun. About 1914, Bavaiia and 
Saxony were invaded, in 1924 Silesia; and in 1928 the 
outposts were still spreading (Hj Broch in Naturen, 
January 1929) The extent of the conquest may be 
judged by the fact that in 1921, 60,000 to 80,000 
muskrat skins were sold in Berlin at prices which 
compared favourably with those obtained for American 
skins Such an invasion could not but have its ill- 
effects The muskrats, largely vegetarians, have 
attacked corn, potatoes, kohlrabi, turnips, and carrots. 
They have extended their carnivorous diet to frogs 
and fish, and the damage caused by their burrows 
to road and railway works has not been negligible. 
Strenuous measures have been adopted against the 
pest in the affected countries , in Bavaria special 
muskrat catchers have been appointed. The whole 
story IS but another illustration of the danger of 
introducing animals in casual and unconsidered ways 
to new countries, and it strongly supports Dr. Broch’s 
plea that there should be no relaxing of the law for- 
bidding the importation of live muskrats into Norway. 

Animal Hypnosis — J. ten Cate {Biol. Zentralhl., 
Bd. 48, Heft 11) discusses the problem of animal 
hypnosis. Czermak (1856) found he could produce 
complete immobility in the newt by suddenly seizing 
with forceps a leg or the tail. Similar immobility 
after a sudden strong stimulus is met with in other 
animals, especially in insects, and is known even in a 
few mammals. But there are other cases in which 
the hypnotic condition is brought about by much 
weaker stimuh lasting for a longer period, for example, 
in consequence of holding the animal, by the suppres- 
sion of the reactions of flight, defence and turmng 
over, by transient pressure on definite parts of the 
body, by continuous gentle contact, etc. Hypnosis 
m these cases appears only under quite defimte con- 
ditions and its origin is by no means so simple as has 
been assumed. The author describes experiments 
with the skate, the cockroach, the salamander, the 
rabbit, and the octopus, in which hypnosis was pro- 
duced by the action of defimte stimuli. He proceeds 
to refer to the condition of the musculature and to 
discuss the origin of hypnosis m ammals. He con- 
cludes that in the vertebrate series the significance 
of the cerebrum for the realisation of the condition 
of hypnosis becomes the more important according 
to the higher grade of development of the central 
nervous system. Among the invertebrates the 
general rule appears to be that the higher the animal 
the more sigmficant are its cerebral ganglia in regard 
to the origin of hypnosis. 

Chromosomes of Maize — ^A useful study of chromo- 
some numbers in many different varieties of maize 
has been made by Randolph {Memoir 117, Cornell 
Umv. Agric. Expt. Station), who used the iron-aceto- 
earmine method. All the different types of maize, 
including dent, flint, pop, and sugary, were examined. 
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including both meiotic and somatic chromosomes, and 
the chromosome counts in 338 plants were determined 
In accordance with previous work, the typical diploid 
number was found to be 20 in all varieties. But 
plants with a higher number were found m two sugary 
and two starchy varieties, and in certain other cultures 
In the exceptional cultures the numbers ranged from 
21 to 28, but were constant in each individual, with 
rare exceptions. The chromosomes vary in length 
from about 2 microns to 4 5 microns, and the extra 
chromosomes were of the smaller size. Segmentation, 
fusion, duplication through non-dis] unction, and 
hybridisation are discussed as methods by which the 
additional chromosomes may have arisen, but further 
studies are necessary before the exact method can be 
determined. 

Soft-wood Imports into New England. — ^M uch 
has been read of the threatened famine in soft-wood 
coniferous timber supplies, and the matter is ad- 
mittedly one deserving the closest attention The 
intricacies of the question are very considerable, 
both in the Old and the New Worlds. A point 
bearing on this matter was discussed by Mr. Franklin 
W. Reed, of the National Lumber Manufacturers’ 
Association, at the recent New England Forestry 
Conference {Datly Science News Bulletin, Science 
Service, Washington, D.C.). Mr. Reed stated that 
shipping lumber to New England, traditionally a 
forested region, seems like carrying coals to New- 
castle , yet lumber is being shipped into the State 
and no tariff wall can keep out the invading lumber, 
for it is American lumber from the Pacific north-west. 
It comes into the New England market, partly 
because the digging of the Panama Canal has made 
mtercoastal freight rates cheap, and partly because 
the Pacific lumbermen have been caught in an 
economic trap of overproduction and have to dispose 
of their product at abnormally low prices in order to 
maintain their establishments. “ The present un- 
favourable condition, from the point of view of the 
New England producer, will end ”, said Mr. Reed, 
“ when the excessive exploitation of the virgin 
stands of the Pacific coast is ended, either through 
agreement among the lumbermen or through exhaus- 
tion of the more easily accessible timber.” Although 
New England may look with equammity to such 
exhaustion, it would prove a serious matter for 
wider United States and world markets. In the 
meantime, however, New England timber owners and 
lumberers are advised to consider the possibility of 
exporting hardwood products to the Pacific States 
via the Panama Canal. This section, it is pointed 
out, though possessing a surplus of soft-woods, has 
almost no hardwood resources and is now importing 
oak from Japan. It appears possible, therefore, that 
an exchange of New England birch, beech, and maple 
for Pacific Coast soft-woods might prove an economic 
possibility. 

Water-cooled Mercury Vapour Lamps. — ^T he 
Lummer and Straubel mercury vapour lamp, which 
furnishes a very bright light-source of small extent 
and proves most useful in spectroscopic work and as 
a subsidiary to devices for obtaining monochromatic 
light, has the disadvantage that it requires to be cooled 
in a current of water. In the Eendiconti of the Royal 
Lombardy Scientific and Literary Institute for 1928, 
Dr. Luigi Piatti, of the University of Pavia, describes 
a simple arrangement, which both prevents the lamp 
from coming into action unless the water is flowing 
and extinguishes it automatically if the water supply 
fails. ^ Moreover, the arrangement is such that the 
electric circmt in which the lamp is inserted is kept 
well insulated from the cooling water. 
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Fundamental Constants. — Prof. A. S Edding- 
ton’s theory of the relation between certain of the 
fundamental constants, to which several references 
have been made in Nature this year, lends particular 
interest to two new numbers which have been pub- 
lished recently. H. Feder, working in the late Prof. 
Wagner’s laboratory at Wurzburg, who has re- 
measured Planck’s constant by a method based on 
the excitation of the continuous X-ray spectimm, now 
finds for it a value of 6*547 ± 0*003 x erg. sec. 
H. D. Babcock, of the Mount Wilson Observatory, has 
revised a previous estimate of the specific charge of 
the electron (e/m) which he had made from the magni- 
tude of the Zeeman effect for a number of spectral 
lines of known spectral types, and gives as its value 
1*7606 ± 0 0012 X 10’ e.m.u./gm In each case the 
changes called for in the older standard values are 
less than one part in a thousand, although it has to be 
remembered that the former method presupposes a 
knowledge of the actual charge on an electron (e), and 
the latter a knowledge of the velocity of light. The 
accounts of the two investigations are published in 
the Annalen der PhysiJc (vol. i. No. 4), and in the 
January issue of the Astrophysical Journal respect- 
ively. 

Quantum Mechanics — Dr. P. A. M. Dirac has 
reviewed some of the more recent developments of 
quantum theory very lucidly m the introductory 
paragraphs of a paper m the issue of the Proceedings 
of the Royal Society for April 6, on the properties of 
many-electron systems Quantum mechamos is de- 
fined as “ the general theory of all quantities that do 
not satisfy the commutative law of multiplication”. 
Dr. Dirac considers that the general theory is now 
almost complete, apart from the question of the exact 
form m which relativity considerations have to be 
introduced. The latter, however, are only of im- 
portance where high-speed particles are concerned, 
and so the underlying physical laws necessary for the 
mathematical formulation of a large part of physics 
and the whole of chemistry may be regarded as 
completely known the difficulty is only that insoluble 
equations are frequently encormtered in the applica- 
tions of these laws to specific systems. Dr. Dirac 
has given a sketch of the history of the spinning 
electron which brings out clearly the nature of the 
problem presented by the interaction of the orbital 
electrons of atoms and of molecules, and the way in 
which the impasse which this presented was removed 
by recogmtion of the fact that the electrons are 
actually indistinguishable one from another, and so 
can change places without our knowledge. This 
‘ exchange ’ type of interaction leads also to satis- 
factory theories of homopolar valency and of ferro- 
magnetism. Dr. Dirac’s mam object in this paper 
has been to take the ideas and results of group theory, 
which has been used extensively by German theoretical 
physicists, and to translate them into the more 
general and apparently simpler language of quantum 
mechamcs, a transformation which appears to have 
the additional advantage that it often enables a 
simple physical meamng to be attached to an other- 
wise abstract theorem. 

Grid Control in Arcs. — ^I. Langmuir and A. W. 
Hull have contributed a paper to the March number 
of the Proceedings of the National Academy of Sciences 
of the Umted States, from which it would appear 
that considerable developments in the use of enclosed 
arcs may be expected in the near future. The 
prmciple underlying the construction of the new 
tubes IS the combination of grid control of the current 
from a hot cathode with conduction through an 
ionised gas, with the essential reservation that a 
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ciicuit can be made by raising the potential of the 
grid, but cannot be broken bv again lowering it ; a 
negative grid in a strongly ionised medium simply 
attracts to itself a thin sheath of positiv^e ions, which 
act as a perfect electrostatic shield to the mam body 
of the discharge To stop a curient flovnng, the 
anode potential must be reduced to the neighboui-hood 
of the ionising potential of the gas, and hence the 
gild does not affect the instantaneous value of the 
anode current, but onlj^ its average value. The 
action of the grid, once a dischaige has been started, 
IS in fact the same as that of the small exploring 
electrodes that are now used in the investigation of 
many types of gaseous discharges More details of 
the arc tubes are being given by Dr Hull m a series 
of articles in the General Electric Review Perhaps 
the most remarkable feature of the first of these — 
m the April number — ^is the shape which is now 
being given to the electron -emitting surfaces of the 
cathodes The baie filament type has been almost 
abandoned, and there has been substituted an elabor- 
ate structure of appropriately coated ribbons or vanes, 
in the design of winch special care is taken to ensure 
that the emitting surface is efficiently insulated 
thermally These tubes have already been made in 
metal, as well as m glass 

Breeze and Clinker Aggregates — Concretes 
made from furnace residues as aggregates often 
develop cracks within a short time of setting, and the 
causes of such failures have been investigated at 
the Building Research Station. The experimental 
methods employed and the results obtained are 
described m detail in Technical Paper, No. 7, by F. M. 
Lea (London H M. Stationery Office). Many 
breezes and clinl^ers contain combustible matter and 
even unburnt coal, and it is this material that is, in 
general, responsible for failure The absorption of 
moisture and the oxidation of the coal cause swelling 
movements which may continue over a period of 
some days, and are particularly noticeable during 
the setting period and early life of the concrete. The 
presence of more than 40 per cent of combustible 
material m the breeze invariably results in a low- 
grade concrete, and the properties of the concrete 
improve as the combustible content decreases 
Failure due to the presence of sulphur or its com- 
pounds appears to be rare, and up to 0 4 per cent of 
sulphur as sulphate and 0 75 per cent in other forms, 
IS permissible Other impurities do not appear to 
cause failure. 

A Method oe producing Sound Steel Ingots — 
In a paper read before the Iron and Steel Institute on 
May 3, Sir Charles Parsons and H M Duncan de- 
scribed an experiment carried out on a large scale to 
produce steel ingots of exceptional soundness. The 
mould used consists of a strong steel casing hned with 
specially shaped firebricks and is closed by a cover 
similarly constructed and a bottom chill of steel or 
cast iron of large dimensions Through the cover are 
openings for the pouring of the steel, the escape of 
gases, and for the insertion of oil burners to keep the 
surface of the steel hot In this way the metal is con- 
strained to solidify from the bottom upwards, and not, 
as in the ordinary ingot, from the sides inwards. The 
ingots produced, weighing as much as 20^ tons, are, 
as would be expected, very free from axial unsoundness 
and fairly free from segregation. The height of the 
ingot IS small compared with its diameter. For pur- 
poses of handling in forging, a stalk must be cast on to 
the ingot after it has just set. The mechanical tests 
given by such an ingot are distinctly better than those 
from a normal ingot of similar weight, particularly as 
regards specimens cut transversely. In the typical 
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ingot discussed, wath a height of 45 in and a diameter 
of 70 in , the typical V segregates of the normal ingot 
are absent, or shown only in a series of basm-shaped 
white markings on the sulphur print In this ingot 
the oil burners had been concentrated on the centre of 
the toxj surface, but since then better results have been 
obtained by arranging the burners around the sides of 
the mould. 

Area -Computing Scale. — ^A useful device for com- 
puting the approximate area of plane figures of ir- 
regular shape IS issued by Messrs G Cussons, Ltd , 
Technical Works, Manchester. It consists of a cellu- 
loid lectangle with graduated radial markings de- 
signed to give the lequired area in square inches to 
two decimal places As a substitute for Simpson’s 
and other computing rules it should prove very 
serviceable m cei tain cii cumstances, since it needs only 
to be laid on the paper Special scale markings have 
been included to ensuie full accuracy in limiting cases 
wheie this might otherwise be lost The instrument 
is stoutly made but transparent, whilst the markings 
are distinct and the figures clearly legible Explicit 
instructions for use, and easily grasped, are given in 
a circular accompanying the area-computing scale, 
and a number of illustrations are included The theory 
of the instrument has been given by Mr R W K 
Edwards m the Proceedings of the Royal Society, 
vol 73, and elsewheie 

Efpect op Nitrogen Peroxide on Combustion. 
— In vol 73 of the Proceedings of the Manchester 
Literary and Philosophical Society (1928-29), Prof. 
H. B Dixon and W. F. Higgins record further 
observations of the ignition temperatures of gases 
determined by their ‘ concentric tube ’ method 
whereby the influence of surfaces is practically elim- 
inated The abnormal behaviour of ether vapour was 
confirmed, and a discovery of interest was the remark- 
able accelerative effect of small quantities of nitrogen 
peroxide on combustion, as shown by a considerable 
depression of the ignition temperatures of ether and 
hydrogen in air One part of nitrogen x^ei’oxide in 
12,000 of air caused a depression of 30° in the value 
for ethei in air ; 1 part of nitrogen peroxide in 200 of 
air brought the ignition temperature of hydrogen 
dovm to 455°. These observations may be correlated 
with the recent observation of H W. Thompson and 
C. N. Hinshelwood that nitrogen peroxide in suitable 
small proportions accelerate the union of hydrogen 
and oxygen at temperatures just below ignition. 
They emphasise also the role of peroxides in accelerat- 
ing combustion reactions of several types 

Illumination in Buildings.— Article No. 18 of 
volume 19 of the Scientific Proceedings of the Royal 
Dublin Society deals with the measurements of the 
ratios of the illumination at various points within 
buildings to the illumination from the sky at points 
outside, made by Drs W R G. Atkins and H. H. 
Poole. The measurements were made by means of 
photoelectric cells and galvanometer deflections, so 
that they involve no visual comparisons of brightness. 
They are expressed in terms of the ‘ daylight factor,’ 
that is, the ratio of the illumination of a small hori- 
zontal surface inside a room and outside where it 
receives light from the whole sky, but no direct 
sunlight The daylight factor in a well-lighted 
dwelling room is about 1 per cent, and close to a 
window may be 7 per cent. In an ancient church it 
sank to 0 2 as the mean value for about thirty different 
points, at some of which it was only 0 03. The authors 
point out that with such low factors it is not worth 
while to fit glass transparent to ultra-violet light in 
windows which do not receive direct sunlight. 
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Permian Diptera from Warners Bay, N.S.W. 

By Dr R J. Tillyard, B.R S, 


the myriads of species of insects which swarm 
^ upon this earth, none is of such absorbing 
interest to mankind in general as the two -winged flies 
grouped together in the great order Diptera. This order 
IS, by common consent, admitted to be one of the most 
highly specialised within the class, if not actually the 
most highly speciahsed of all Yet, while no im- 
doubted fossils of the order Lepidoptera, for example, 
are known older than the early Tertiary, definite, 
though somewhat obscure, dipterous types are known 
from the European Lias. We know, however, that 
the Lepidoptera must have existed for millions of 
years as obscure and very small types similar to 
Micropteryx and its allies, and that these in their turn 
had a common origin with the Caddis-flies or order 
Trichoptera. Ancient representatives of this latter 
order also occur so far back as the Lias, and I have 
previously given reasons why the common stem of 
the two orders Lepidoptera and Trichoptera must be 
regarded as having arisen from an extinct side-branch 
of the older order of Scorpion -flres or Mecoptera, which 
goes back, geologically, almost unchanged to the 
Lower Permian and probably also to the Upper 
Carboniferous 

More recent researches into the origin of the Diptera 
indicate clearly two outstanding facts ; {a) that they 
are, of all existing orders, the most closely allied to 
the Mecoptera, and (b) that they must have had origin 
from the Mecoptera by way of a type, or types, closely 
resembling the hypothetical common ancestor of the 
Lepidoptera and Trichoptera, but retaining the 
markedly mecopterous character of an unbranched 
first cubitus in the forewmg, whereas this vein is 
always branched in the other two orders. A number 
of forms clearly belonging to this ancestral group, 
which I have elsewhere called the order Paratrichop- 
tera, but which Dr Crampton prefers to call Proto- 
diptera, were described by me from the Upper Trias 
of Ipswich, Queensland [Proc, Linn. Soc N.S.W , 
p. 199; 1919). Later on, through the discovery of 
the older insect fauna of Belmont, K.S W., of Upper 
Permian age, these forms were linked directly with 
the true Mecoptera by way of the two fossil genera 
Belmontia and Parabelmontia, which I placed m the 
new order Paramecoptera {Proo. Linn Soc. N.S W , 
p. 234 ; 1919; and p 286; 1922). 

Fossil-huntmg at Belmont has always been a very 
arduous task, because of the hardness of the rock and 
the extreme rarity of the fossils. A good average 
would be about one wing for three days’ hard labour • 
Under such conditions it never seemed likely that a 
full knowledge of the Upper Permian insect fauna 
could be obtained. The late Mr. John Mitchell, who 
discovered these beds, had always in mind the possi- 
bility of finding an extension of them somewhere 
around the shores of Lake Macquarie. With the aid 
of Mr. T. H. Pmcombe, he succeeded in exploring a 
number of localities with the same geological horizon, 
and finally they opened up the rich fauna of Warner’s 
Bay, on the shores of the lake above mentioned. 

The Upper Permian of Warner’s Bay has now 
yielded several hundred specimens, most of which still 
await description. Apart from abundant Homoptera 
and two problematical remains of Odonata, the fauna 
IS entirely holometabolous, consisting of the dormnant 
order Mecoptera and the orders Paramecoptera, 
Neuroptera Planipenma, Protocoleoptera, and Coleop- 
tera. The extensive representation of the order 
Mecoptera has brought to light so many new types 
that it is now found advisable to include the orders 
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Paramecoptera and Paratrichoptera as suborders of 
that order, by means of a very slight extension of its 
accepted definition. With this extension accepted, it 
would be scientifically correct to state that the three 
orders Diptera, Trichoptera, and Lepidoptera have been 
evolved from mecopt&rous ancestors 

The most interesting fact about the Warner’s Bay 
Beds, as contrasted with the neighbouring Belmont 
Beds of the same age, is the abundance of very small 
insects. This is particularly noticeable m the Homop- 
tera and Mecoptera In the latter order there are 
large numbers of tiny, fly -like Mecoptera, closely allied 
to the existing Australian family Hannochoristidge. 
Some of these are practically complete specimens, and 
the more slender of them appeal to have had hmd- 
wings in various stages of reduction, though their 
habit of dying with all four wings closely folded 
together makes the working out of the hindwing a 
very difficult task. 

Bearing in mind the fact that four-winged Para- 
triehoptera are known to have lived in Australia right 
up to Upper Triassic times, while the oldest known 
true Diptera are Liassic, it did not seem very probable 



EiG 1 — PermQt%j>ula ^atncia n g et sp Forewing Length 5 mm 
Upper Permian of Warner’s Bay, NSW. Discovered by Bev 
A J Barrett, 1928 


that we should ever discover true Diptera at Warner’s 
Bay. But I have had the possibility in mind for 
some years, remembering that Protocoleoptera are 
found alongside true Coleoptera in the same beds, and 
Protodonata alongside true Odonata in the Lower 
Permian of Kansas Every small Mecopteron has 
been carefully studied in the hope of finding something 
more definitely dipterous than any hitherto known. 
But, until quite recently, the search was unavailing. 

"V^en I returned to Australia in October last, my 
friend the Rev. A. J Barrett, who had become 
interested in the Warner’s Bay Beds, sent me a small 
parcel of fossil insects which he had found there 
Looking through these, I found the distal two -thirds 
of a small wing which seemed to me so obviously 
dipterous that I at once proceeded to study it in 
detail. To my great joy I found that both obverse 
and reverse impressions had been saved, and that in 
one of these the basal portion of the wing was covered 
by a small piece of rock. It is a risky matter to 
attempt to uncover hidden portions of fossils in this 
cherty shale ; but I took the risk. A lucky stroke 
removed the overlying piece, and succeeded in expos- 
ing the complete wing, with only minor damage. To 
my astonishment, not only was this found to be truly 
dipterous, with an unexpectedly petiolate basal por- 
tion, but it must also be definitely classified as 
Tipuloid, and distinctly more advanced than such 
hving forms as the Tanyderidse, which have retained 
the original four -branched radial sector {Bs). 

Fig. 1 shows this remarkable wing, which is just 
5 mm. in length. The missing portions of the costa, 
apex, and posterior margm, and of the apical part of 
the first cubitus, are indicated by broken hnes ; 



NATURE 


779 


May 18, 1929] 

otherwise the wing is complete The wing is of the 
greatest interest, because any student of venation 
would certainly classify it as dipterous and nothing 
else, and yet we do not know whether the insect to whi(^ 
it belonged had four wings or only two ’ Also, it is 
the oldest known dipterous type of wing by many 
millions of years. 

To facilitate discussion, it would be advisable to 
name the wing at once At Mr Barrett’s request, I 
name it after my wife, as Permohpula patricia n g 
et sp. The wing must be classified in the superfamily 
Tipuloidea, in a new family Permotipulidse chai- 
acterised by the slight degree of petiolation, the short 
2 A and the elongate median cell (me), and in a new 
genus Permotipida distinguished by the form of Sc, 
the positions of rm and meu, the extreme narrowness 
and irregularity of me, and the sessile origin of both 
median forks from that cell. A full analysis of the 
venational characters and a comparison with Imown 
archaic forms of Diptera will be published elsewhere 
The figure itself is sufficient diagnosis of the species 


This discovery appears to indicate that the tend- 
ency towards lengthening and narrowing of the 
wings, which is marked enough to have been com- 
memorated in the very name of the ancestral order, 
Mecoptera, ran to two successful specialisations. The 
first of these, the family Bittacidse, retained all four 
wings, and so remains classified to-day as a family 
within the Mecoptera The second evolutionary effort, 
acting on much smaller and more insignificant types 
alhed to the Nannochoristidse, produced the true 
Tipuloid Diptera, or two -winged analogues of the 
Bittacidse. From such small and obscure forms as 
the one now discovered, the great order Diptera must 
have originated, with all its multitude of new types, 
just as the even greater order Lepidoptera must also 
have originated fiom small and obscure types re- 
sembling Micropteryx and its allies. For a correct 
understanding of the larval forms of these two great 
orders, maggot and caterpillar alike, we must go back 
to the ancient polypod larva of the true Seorpion- 
flies. 


The Department of Scientific and Industrial Research. 


A PERUSAL of the Report of the Department of 
Scientific and Industrial Research for the year 
1927-28 (Cmd. 3258 London ; H M S O ), which 
includes a summary review of the work carried out 
under the various research organisations of the 
Department during the year, will provide the reader 
with abundant evidence of the wide range of the 
activities and responsibilities of the Department 
The position of the research associations formed 
mider the segis of the Department is discussed else- 
where in this issue (p 749). The National Physical 
Laboratory and the Geological Survey have been for 
some years under the general direction and control 
of the Department ; and there are between forty and 
fifty research boards and committees, dealing with 
such diverse subjects as chemistry, fabrics, engineer- 
ing, metallurgy, physics, radiology, building, archi- 
tectural acoustics, heating and ventilation, food, 
forest products, fuel, atmospheric pollution, national 
coal resources, water pollution, adhesives, dental 
investigations, gas cylinders, illumination, lubrication, 
and X-rays To attempt to give, m a reasonable 
allowance of space, a condensed compendium of 
what the report has to say on all, or even most, of 
these activities, is obviously impossible, and we must 
be content to select, more or less at random, some 
features of interest. 

There are 36 pages devoted to a summary of the 
main features of the work of the nineteen research 
associations still in receipt of grant aid from the 
Department. The Wool Research Association has 
introduced this year a new woollen ring spuming 
frame which, it is claimed, is capable of producing 
two and a half times as much yarn per spindle as the 
standard frame, and of giving a superior yarn. It is 
the outcome of an exhaustive analysis by the latest 
scientific methods of the exact functions of every 
part of the existing Standard ’ machine ; an analysis 
which showed clearly the directions in which sim- 
plicity could be effected without destroying practical 
efficiency. Reference is made to the new lead alloy 
introduced by the Non-Ferrous Metals Research 
Association as a result of investigations undertaken 
m co-operation with the Research Department, 
Woolwich. It has a strength, weight for weight, some 
40 per cent greater than the ordinary commercial 
lead which is used for lead pipe, and, because of its 
freedom from the defect of a peculiar type of cracking, 
it is being used as a covering for electric cables The 
remarkable, but not surprising, statement is made 
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that “ the Association has hitherto failed, in spite of 
many effoits, to arouse any interest in it among 
manufacturers of lead pipe and sheet” This is but 
another instance of the many that could be given to 
illustrate the lag between the completion of a re- 
search and the application of its results to large-scale 
industrial practice 

The report directs attention to the surprising 
statement in the inaugural address of the president 
of the Institution of Locomotive Engineers, m 
September 1927, that locomotive engineers have 
“not at their disposal any facilities for trying out 
experimental scientific research”, and that there is 
no existing organisation in Great Britain which is 
available generally for the accurate testing of the 
performance and thermal efficiency of a locomotive. 
The Advisory Council, as the result of recent confer- 
ences on this subject, foreshadows the establishment 
of a national organisation for locomotive research. 

On the subject of low temperature carbonisation 
the report states that “ several processes are now 
being operated on a scale large enough to provide 
reliable data by which the possible limits of commer- 
cial success can be judged”. A subsidiary company 
of the Gas Light and Coke Company, for example, is 
erecting plant to try out on a commercial scale the 
experimental retorts developed at the Fuel Research 
Station. Other investigations, connected with fuel 
research, to which brief reference is made, are those 
on metallurgical coke, which are being carried out by 
the Federation of Iron and Steel Manufacturers in 
co-operation with the Department ; on the use of 
pulverised fuel in the mercantile marine ; and on the 
economical use of coal 

The Empire Marketing Board has provided a sum 
of £18,500 for the period up to Mar. 31, 1929, which 
has enabled the Director of Food Investigation to 
imtiate a new programme of research on the pre- 
servation and transport of fish. Attention has been 
paid, in the first place, to those investigations likely 
to yield results capable of adoption by the existing 
fislung fleets, and, in particular, to an investigation 
into the possibility of landing in first-rate condition 
an increased proportion of the fish caught. “ Pre- 
liminary investigations carried out during the summer 
of 1927 showed, rather unexpectedly, that the flesh 
of fish IS not inherently of a highly perishable nature, 
but that, on the other hand, the natural rate of 
deterioration is profoundly affected by secondary 
environmental factors.” Aberdeen has been selected 
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as the location of a research station for the funda- 
mental researches needed. 

In summarising the work done, and being done, on 
cement and concrete research, attention is directed 
to the fact that there are two mam differences be- 
tween concrete and steel, which are in themselves 
sufficient to account for the many anomalies observed 
by engineers when applying to concrete the standard 
methods of test to determine the strength of steel 
The first of these differences is the normal expansion 
and contraction of the material as the moisture in the 
surrounding atmosphere varies, and the second is the 
gradual flow of concrete under load Investigations 
on the measurement of adhesion stresses, and of 
stresses introduced in the steel of reinforced concrete 
by the shrinkage of cement, have been undertaken at 
the Building Research Station and “ have already 
been productive of data of much importance” 

Coming to the Department’s activities that relate 
to what IS usually called ‘pure science we may note 
that the grants for researches, research workers, and 
students for the year ended Mar 31, 1928, amounted 
to £31,346 net The grants made under this head 
during 1927-28 were in number 186, and the grants 
refused 118, as comiDared with 214 and 213 respect- 
ively for the previous year. The researches so 
assisted in the year under review include, among 
others, the work carried out by Sir William Bragg 
and his collaborators on the X-ray examination of 
materials ; and investigations on magnetic pheno- 
mena by Dr. P. Kapitza and his collaborators. 

Age-Hardening of some Aluminium Alloys. 

OOME physical properties of five typical alumimum 
alloys containing copper, magnesium silicide, or 
both, have been examined by Dr. M. L V Gayler and 
G. D Preston, and the results were presented at the 
March meeting of the Institute of Metals. From this 
experimental work the following conclusions regard- 
ing the causes of the age -hardening of such materials 
are reached. 

On prolonged annealing it is known that the pre- 
cipitation of CuAlg or MggSi, or both, depending on 
the composition of the alloy, occurs The changes of 
density which occur during ageing, together with the 
accompanying changes in the lattice parameter, suggest 
that a similar precipitation from the solid solution 
takes place during the earlier stages of this process. 
X-ray analysis shows that, m addition to the change 
of parameter, the crystals in the aged material are in 
a disturbed state which is gradually relieved as the 
heating is continued. This distortion of the space- 
lattice IS accompanied by an increase of the electrical 
resistance and is believed to be caused by the forma- 
tion of minute particles of the precipitated compounds. 
The precipitation of the dissolved substance from the 
supersaturated solution entails, first the rejection of 
the atoms of the dissolved metal from the lattice of the 
solid solution accompanied by the possible formation 
of molecules, a process which entails a profound dis- 
turbance of the lattice. In the second stage, which 
may follow closely upon the first and probably largely 
overlaps it, a ‘coagulation’ of these rejected atoms or 
molecules takes place, resulting in the formation of 
minute crystallites. This coagulation process, except 
perhaps m its earliest stages, by removing the dis- 
solved metal from the matrix, will tend steadily to 
lessen the distortion of the lattice, and thereby to 
diminish the hardness and the electrical resistance. 

It IS interesting to note that if the age -hardening is 
due to the precipitation of a metal, and not a com- 
pound of that metal, the hardening effect is small , 
for example, the iron -copper alloys This would be 
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xpected on the basis of the theory outlined above, 
since it would cause less distortion of the lattice, no 
formation of molecules being reqmred. If the forma- 
tion of a compound involves the combination of atoms 
of the solute with those of the matrix, a greater dis- 
tortion of the lattice mil occur and the hardening be 
greater. When, however, the compound is formed by 
the combination of two or more different solute atoms, 
then still greater distortion is to be expected and 
marked increase of hardness results Thus the ageing 
of an alloy with 4 5 per cent of copper due to the 
formation of CuAl 2 is relatively much less than that 
of one with 1'08 per cent of MggSi 

Although up to the present the existence of lattice 
distortion has been inferred on general grounds, the 
new evidence from the X-ray spectra of aged alloys 
provides complete confirmation and shows, by the 
broadening of the lines, that this disturbance occurs 
to a marked extent which vanes with the degree of 
hardness and electrical resistivity attained at the suc- 
cessive stages of the process. In the later stages of the 
ageing, when ‘ coagulation ’ has become appreciable 
and the precipitated substances have formed small 
distinct crystallites, the electrical resistance begins to 
fall again, the hardness diminishes, and the lines m the 
X-ray spectrum become less diffuse. F. C T. 

University and Educational Intelligence. 

CAMBRiDaE — Dr A B. Appleton has been re- 
appointed University lecturer in anatomy, and Mr. 
G. E Briggs has been reappointed University lecturer 
in botany. 

Grants have been made from the Gordon Wigan 
Fund to Prof. J. E Marr, Frof J. Stanley Gardiner, 
Mr. P T. Brooks, and Prof. J. Barcroft. 

Dr. H R Dean, professor of pathology in the 
University, has been elected Master of Trinity Hall. 

A Syndicate was appointed in May 1928 to report on 
the position of mineralogy in the studies of the Univer- 
sity This Syndicate has now repoited to the Univer- 
sity, and has made the following recommendations • 

(1) Two new departments should be created in 
place of the existing Department of Mmeialogy, 
namely, a Department of Crystallography and a 
Department of Mineralogy and Petrology , (2) the 
Department of Mineralogy and Petrology should be 
closely associated with the Department of Geology, 
but should also w’ork in co-operation with the Depart- 
ment of Crystallography , (3) the head of each of 
the new departments should be a professor, and the 
minimum additional staff of each department should 
be one lecturer and one demonstrator ; (4) a new 
building should be erected for the Depaitment of 
Mineralogy and Petrology adjacent to the Sedgwick 
Museum , (5) the premises of the existing Department 
of Mineralogy should be assigned to the new Depart- 
ment of Crystallography ; (6) crystallography should 
become a subject in Part I. of the Natural Sciences 
Tripos, but should carry a smaller maximum of marks 
than the existing subjects ; (7) mineralogy and 

petrology should form part of the subject of geology 
m Part I. of the Natural Sciences Tripos, either as 
an alternative to palaeontology or m addition at the 
candidates’ option, and that m the latter case miner- 
alogy and petrology together should carry the same 
additional maximum of marks as that allotted to 
crystallography , (8) that both crystallography and 
mineralogy and petrology should be included in Part 
II. of the Natural Sciences Tripos, but that their 
relation to the other subjects, or to possible sub- 
divisions of them, should be determined by the appro- 
priate University bodies ; (9) subject to the adoption 
of the above recommendations, the existing subject of 
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mineralogy in the Natural Sciences Tripos should be 
discontinued. 

Londoist. — Presentation Day at the University was 
on May 8 , the ceremony taking place in the Albert 
Hall, the Vice-Chancellor, Sir Gregory Foster, presid- 
ing. The report of the Principal (Dr Franklin Sibly), 
the last to be presented under the old constitution, 
records continued progress The number of candi- 
dates for all examinations attained for 1928 a record 
of 34,941, comparing with 11,937 in 1913. This 
number includes 3383 candidates for first degiees and 
508 for higher degrees, a total of 3891, of whom 2357 
were internal and 1534 external. In the last year before 
the War, the numbers were 900 internal and 907 
external. The roll of internal students now comprises 
9886 names. Referring to the obligations of the 
Bloomsbury site, the Principal reported that four 
purposes had so far been approved — an administrative 
block, the Library, a Great Hall, and premises for 
the Union Society , m addition, eleven other purposes 
have been provisionally approved, including an 
Institute of Slavomc and East European Studies, 
towards which an offer of £35,000-£45,000 had been 
received and accepted from the government of Czecho- 
slovakia, and provision for the teaching of the History of 
Art, for which Lord Lee of Fareham is collecting a fund. 

The Vice-Chancellor, in welcoming the men and 
women who had become bachelors during the year, 
and those who had received higher degrees, appealed 
to the graduates to join Convocation and to use their 
voting powers when occasion arose. “ These things ”, 
he said, “in the past had been left to a small minority.” 
The University has a body of 170 professors, 80 
readers, and about 830 recognised teachers. Next 
year the Union Society would have a Union House 
for the promotion of social life and the maintenance of 
their interest m Umversity affairs. Referring to the 
new statutes for the Umversity, the Vice-Chancellor 
said that the colleges and schools are now more closely 
federated with the University than before, and the 
symbols of this are the newly created Collegiate 
Council and the modification of the constitution of 
the Senate which has made it a more homogeneous 
body than hitherto ; and the growth of the foiancial 
responsibilities has involved the creation of the 
University Court to deal mainly with finance. 

Mb. F. S. Mabvin will be conducting a history 
course at Danzig in the first week of August and has 
secured the co-operation of several scientific workers 
as well as historians and those interested in interna- 
tional affairs, which should make the twelve lectures as 
useful and comprehensive as any that have preceded 
^ them in the ‘ Unity ’ series. The general topic is 
“The World of To-day”, or “Progress in Ten Years 
of Peace ”. Mr. Marvin proposes to deal with 
general international relations since the War, and 
Rear-Admiral J. D. Allen, an expert on armaments 
and naval matters, will treat of that aspect of progress. 
Prof. Dons Mackmnon, of King’s College, London, 
will lecture on “Where we stand in Biology”, and 
Mr. L. L. White (author of “Archimedes”, etc.) 
IS coming from Berlin to speak on the position 
of the physical sciences. Other aspects will not 
be neglected and, as Danzig is a home of inter- 
nationalism, it is hoped to secure the co-operation 
both of German and Pohsh speakers and listeners on 
education, art, and literature. The Baltic trip offers 
in itself fgreatj’attractions to visitors, and is too little 
known^in England. Danzig, to which passages may 
be booked direct from London, is the best centre. 
Full particulars may be obtained from the honorary 
secretary, Mrs. Innes, 29 High Oaks Road, Welwyn 
Garden City, Herts. 
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Calendar of Patent Records. 

May 1 8 , 1804 . — Gas lighting has a well-authenti- 
cated history before the work of Frederick Albert 
Wmsor, whose patent for an apparatus for making gas 
for lighting and heating was granted on May 18, 1804, 
but it was Wmsor who first advocated the public use 
of gas lighting, and its supply and distribution from a 
central source Pall Mall was lighted by him in 1807, 
and the forerunner of the Gas Light and Coke Co. was 
formed a few years later. 

May 20 , 1800 . — An early reaping machine was that 
for which a patent was granted to Robert Meares on 
May 20, 1800 A large pair of shears is fitted to a 
frame mounted on wheels. Long handles are fitted 
to the shears and by these the apparatus is propelled 
and the shears operated Wires are arranged to 
guide the fall of the crop as it is cut 

May 22 , 1813 . — ^William Brunton’s ‘steam horse’ 
for propelling or drawing carriages upon roads or 
railways by means of levers or legs worked by a 
steam engine and acting alternately or conjointly 
agamst the ground, was patented on May 22, 1813. 
The engine worked successfully on the Newbottle 
colliery tramline and drew coals up an incline of 1 in 
36, but was eventually wrecked by an explosion. 

May 22 , 1834 — Baron Heurteloup patented on 
May 22, 1834, a self -priming gun m which a long 
tube of detonating powder was contained in the stock 
and was moved forward into position by each fall 
of the hammer. The hammer cut off the frag- 
ment of the tube reqmred and then detonated the 
powder. In 1836 Heurteloup petitioned the Privy 
Council for a confirmation of the patent as he had 
discovered that a similar arrangement had been 
previously patented in France in which a straw 
filled with detonatmg powder was used, though 
the action was different, the gun was not self- 
priming, and the patent had apparently never been 
put into practice. The petition was granted and the 
patent confirmed. 

May 22 , 1847 . — Sydney Smith of Nottingham 
solved the problem of the safe application of steam 
power by inventing and makmg the first efficient 
steam-pressure gauge, the steam actmg on a flex- 
ible diaphragm connected through mechamsm with 
the needle of a dial. The patent is dated May 22, 
1847. 

May 23 , 1829 — The accordion — the mtermediate 
between the mouth-organ and the concertma — ^waa 
the subject of the Austrian patent granted on May 23, 
1829, to Zyrill Demian and his two sons Karl and 
Guido, organ makers of Vienna. The patent was 
originally for two years only, but was extended for 
another three years in 1831. 

May 24 , 1834 . — The cham-grate mechanical stoker 
was first devised by John George Bodmer, and was 
mcluded with other forms of the mechanical stoker 
m his patent No 6616, sealed on May 24, 1834. 
Bodmer described in his specification apparatus of 
the endless-chain type, but his preferred form con- 
sisted of a number of separate carriages which were 
mtermittently pushed forward and one by one dis- 
charged at the back end, to be returned rapidly to 
the front and fed with fresh coal for another passage 
through the furnace. It was left to John Juckes, 
seven years later, to perfect the endless -cham type 
and mtroduce it into industry. 

May 24 , 1847 . — The fish-plate jomt now in universal 
use for the rails of railways was invented by W. 
Bridges Adams, and was patented by him and 
Robert Richardson on May 24, 1847 Until its 
adoption, rails were butt- or lap-j’omted together m 
wide chairs. 
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Societies and Academies. 

London 

Royal Society, May 9 — R. H Fowler and P. Kapitza 
Magnetostriction and the phenomena of the Cnrie 
point. Various physical consequences of Heisen- 
berg’s theory of ferro -magnetism are discussed. The 
phenomena require the interaction integral, called 
by Heisenberg Jq, to increase with the volume of the 
crystal at least over a small range of value, covering 
the normal value for iron — C. G. Darwin A collision 
problem in the wave mechanics In the quantum 
theory the motion of matter can be regarded as a 
wave motion, but this motion is mterpreted in terms 
of particles in order to describe what is observed 
In an ideal experiment of this kind depending on 
collisions between two free bodies, the particle-hke 
behaviour is given just as successfully by the wave 
theory. Thus the mterpretation can sometimes be 
postponed. — A. Gaunt The relativistic theory of 
an atom with many electrons. The total angular 
momentum of the atom, suitably defined, has the 
same properties as m the non-relativistic theory The 
inner and magnetic cj[uantum numbers, and their 
selection rules, can therefore be taken over into the 
new theory. — R. de L. Kronig The quantum theory 
of dispersion m metallic conductors. — N. F. Mott : 
The mterpretation of the wave equation for two 
electrons As required by the relativistic equation 
proposed by Eddington, the results of the two separate 
experiments required to locate each electron are 
independent. — G I Taylor . The criterion for tur- 
bulence m curved pipes Coloured fluid is introduced 
through a small hole m the side of a glass helix through 
which water is running. C. M ^^ite’s conclusion 
from resistance measurements, that a higher speed of 
flow IS necessary to mamtain turbulence m a curved 
pipe than in a straight one, is verified — H. J. Phelps 
and R. A. Peters The influence of hydrogen ion 
concentration on the absorption of weak electrolytes 
by pure charcoals. Hydrogen ion concentration 
influences adsorption upon purified charcoal of various 
orgamc acids and bases and of some ammo acids in 
varymg degrees, sometimes showing a relationship to 
the degree of ionisation. — R. K. Asundi : The third 
positive carbon and associated bands. The third 
positive carbon bands, the SAL bands and the so-called 
Wolter spurious bands, have been photographed. A 
complete vibrational analysis of the three systems 
shows that they have the same final electronic state 
— F. J Wilkms : The kinetics of the oxidation of 
copper (1). — C. E. Eddy, T. H. Laby, and A, H. 
Turner : Analysis by X-ray spectroscopy. — M. C. 
J ohnson : The adsorption of hyckogen on the surface 
of an electrodeless discharge tube. — A. Elliott • The 
absorption band spectrum of chlorme — H. W. 
Thompson and C N. Hinshelwood The influence of 
nitrogen peroxide on the combination of hydrogen 
and oxygen — H T. Flint • The first and second order 
equations of the quantum theory — S. Bhagavantam . 
The magnetic anistropy of naphthalene crystals — 
A. H. Wilson . Perturbation theory in quantum 
mechanics (2). — C G. Lyons and E. K. Rideal • On 
the stability of ummolecular films (1, 2, and 3) — 
P. A. M Dirac : Quantum mechanics of many- 
electron systems — 0. W. Richardson and P M. 
Davidson : The spectrum of Hg. The bands analogous 
to the parhehum line spectrum (3 and 4) — H E. 
Hurst • The suspension of sand in water — D. Brunt : 
The transfer of heat by radiation and turbulence m 
the lower atmosphere — W. G. Bickley Hydro- 
dynamic forces acting on a cylinder m motion, and 
the idea of a ‘hydrodynamic centre’, — M L. E. 
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Ohphant The action of metastable atoms of helium 
on a metal surface — ^J. Hargreaves : The effect of 
a nuclear spin on the optical spectra. — M. N. Saha 
and Ramash Chandra New methods in statistical 
mechanics 

Linnean Society, April 18 — G. Claridge Druce . A 
botanical tour in Cyprus. The botanical history of 
Cyprus IS a long one. Theophrastus mentions some 
of its products, Dioscorides alludes to its Origanum 
oil, and Drummond in 1754 was the first to record a 
definite endemic species, Quercus almfoha ; a second, 
Onosma frut'icosum, was found by Labillardiere in 
1787 , Futona and the Cedrus had also thus early 
been noted Its true scientific exploration was began 
by Sibthorp in 1787 accompanied by his artist, Bauer, 
the discoverer of Pingmcula crystalhna. The new 
species were published chiefly by Boissier. T Kotschy 
visited the island three times between 1840 and 1862 
and brought up the number of species to 1050. 
Mr A. Lascelles (now Sir Alfred), when he was judge 
there, and his sister. Miss Lascelles, made considerable 
collections m 1900-2 The author verified some of 
the earlier records and added Lamprothamnium papu- 
losum J. Groves, a great extension in the north-east. 
— G. S Carter and L. C. Beadle . Respiratory adapta- 
tions among fishes of the swamps of the Paraguayan 
Chaco. As previously shown, the fauna is normally 
exposed to great lack of oxygen. The fishes may 
obtain a further supply of oxygen from the well- 
oxygenated surface-film of the water, and the air 
above the water. Of the twenty species collected in 
the swamps, eight breathe air and the remainder make 
use of the surface -film by means of accessory organs. 
Most of the excretion of carbon dioxide is carried on 
m the gills, but the absorption of oxygen takes place 
almost entirely m the accessory organ This is due 
to the evolution of the accessory organs for life in a 
medium poor in oxygen, and not for migration out of 
the water. It is suggested that in the evolution of 
the vertebrates, aerial respiration was evolved in 
waters of this type as an adaptation to lack of 
oxygen while the fish was purely aquatic, and that 
this development opened the way to the later changes 
definitely associated with the migration. 

Brussels 

Royal Academy of Belgium, Oct 13 — P. Stroobant : 
The meetmg of the International Astronomical Union 
at Leyden, July 5-13, 1928 A general account of the 
work done at the meetmg — D. V. J onesco : A theorem 
of Lord Kelvm (2) — Victor Van Straelen The triassic 
crustacean decapods and the origin of a phylum of 
Brachyura. — Henn Fredencq The chronaxy of the 
muscles of msects. From the measurements given, the 
motor muscles of the wings of the dragon fly, humble- 
bee, and blowfly must be considered as organs of 
moderately rapid function This idea, which is m 
contradiction with accepted ideas, can be explamed, 
with Jarolimek, if it is admitted that these muscles do 
not act directly on the wing — Henn Fredencq • The 
chronaxy of the invertebrate heart (cephalopods and 
decapod crustaceans) The bathmotrope action of the 
visceral nerves of the octopus. — J. E Verschaffelt • 
The determination of surface tension by the method of 
separating discs A discussion of the theory of the 
method and experimental figures for water, benzene, 
nitrobenzene, carbon tetrachloride, and aniline — E. 
Delporte Discovery and observations of minor 
planets at the Royal Observatory of Uccle. — Em. 
Vincent ; Observations on the layers penetrated at 
the No 2 pits of the Eysden coal-pit, near Maaseyck. 
— Armand Duchesne : The influence of the ther- 
mometer mass on the measurement of a constant tern- 
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perature or of one varjnng with time Experiments 
are described which support the contention that the 
temperature of a superheated vapour or of a gas can 
only be measured accurately with a theimometer of 
negligible mass 

;^ov. 3 — P. Stroobant A new calculation of the 
flattening of Saturn — E. Delporte • Discoveries and 
observations of minor planets at the Royal Obseiva- 
tory of Belgium. — Henri Fredericq . The action of the 
faradisation of the neaier portions of the ganglion 
nerve chain of the lobster on the chronaxy of the 
distant portions — Victor Van Straelen . A new pro- 
sopon from the Diois Hauterivian and the Cretaceous 
‘ Dromiacea ’ m general. — D. V Jonesco . A theorem 
of Lord Kelvin (3) 

Leningrad. 

Academy of Sciences {Gomptes rendm, 1929, No. 1) 
— S. Kostytschew and V. Berg ; The forms of calcium 
compounds m vegetable tissues. The bulk of calcium 
in vegetable tissues is m the form of salts, mainly of 
oxalic, phosphoric, and carbonic acids ; some of it is 
m complex combmations with organic substances, or 
in the form of salts absorbed by the colloid substances 
of the protoplasm No difference in the forms of 
calcium compounds found in leaves and in the organs 
devoid of chlorophyl was found — N. • Gutkova A 
mineral of the keffekihte group from the Tertiary 
deposits of the Crimea — A. N. Kintshenko • Contri- 
bution to our Imowledge of the genus Aphdocliirus 
(Hemiptera, Naucoridae) A hst of 22 species of the 
genus is given and their distribution indicated on a 
map. Two new species, A. improcerm from Man- 
churia and A, icssunensis from the Ussuri-land, are 
described and figured — I. Efremov Finds of stego- 
cephals m the north-east of European Russia Four 
distinct places where fossil remains of stegocephals are 
found are described in detail — A. P. Filippov : De- 
formation of elliptic plates with supported margins — 
T. ^fiegoleva-Barovskaja The first representative of 
the family Mordellidse (Coleoptera) from the Jurassic 
deposits m Turkestan A new genus and species, 
Prcemordella martynovi^ representing a new subfamily 
Prsemordellmse is described 

Rome. 

Royal National Academy of the Lincei, Feb. 3. — 
G. D’Achiardi : Mode of formation of mimetic groups 
of daehiardite. This mineral, found in the geodes of 
one of the pegmatitic veins traversmg the granite of 
Monte Capanne, near S Piero in Campo, Elba, was 
termed mimetic zeolite, from its composition and from 
its occurrence in apparently octagonal prisms formed 
by the union of eight crystallme mdividuals. The 
pseudo -prismatic groups have an upper funnel-shaped 
end, either closed or open at the centre The origin 
of this structure is discussed. — L. Petri • Behaviour 
of the olive under the influence of uranium radiations 
and of ionisation of the air. The stimulatmg action 
of ionised air on the growth of the olive is neutralised 
by the radiations emitted by the green oxide of 
uranium, when these exceed in mtensity a certain 
limiting value. — G Vitah . Bianchi’s identity for 
Riemann’s symbols in generalised absolute calculus — 
A. Signonni . Electrostatic interpretation of the 
Kutta- Joukowski theorem. — L. F antappie Functional 
operators and calculation of infinite matrices m the 
quantum theory (2) By means of the notion of a 
symmetrical or hemisymmetncal functional product 
and, in general, of the notions of the theory of 
analytical functionals, it is possible not only to replace 
all the symbolic formations (mostly divergent series) 
used in the calculus of matrices due to Heisenberg, 
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Born, and Jordan, by so many integral formations of 
well-defined significance, but also to reduce the whole 
matrix calculus to the calculus of symmetrical com- 
position of the functions of two variables co-ordinated 
to the matrices themselves — A De Mira Fernandes : 
Superficial transports — Silvia Martis in Biddau • In- 
vestigation of a rational expression for the powers of a 
matrix of the third order — Ines Sacilotto : Riemann 
symbols in generalised absolute differential calculus. 
— B Colombo • Certain theorems regarding the 
generalised transformations of Darboux — A. Carrelli 
Broadening of bands by resonance ( 1 ) The causes for 
the broadening of spectral lines are numerous When, 
for example, the concentration of sodium atoms is 
dimmished, the effect of resonance becomes annulled, 
but the pressure or Stark effect begins to preponderate, 
this effect being proportional, not to the number of 
atoms of the same kind, but to the total number of 
atoms or ions of any kind present m the flame. More- 
over, when the concentration is extremely small, the 
line, although having zero breadth from the Holtzmark 
effect or the effect ot pressure, has a finite breadth by 
auto -extinction or by the Doppler effect, and hence 
there should be a zone of values for the concentration 
m which anomalies in behaviour foreseen by Holtzmark 
become apparent Such a zone may be readily reahsed 
experimentally — M Amadori. Condensation products 
of glucose and p-anisidme Like p-phenetidine, 
p-anisidme condenses with glucose, giving two pro- 
ducts, one, melting at 86°, having a glucosidio con- 
stitution, and the other, melting at 140°, the constitu- 
tion of a Schiff’s base. — G. Malquori : Conductivity 
of mixed solutions of lead and ammonium nitrates. 
The formation of complex compoimds, assumed to be 
a probable cause of the solubility relations of solutions 
eontammg lead and ammonium nitrates, is confirmed 
by a study of the electrical conductivities of such 
solutions. — A. Tulli Chemical analysis of a mummy ; 
contribution to the study of mummification. Ex- 
amination of a mummy from the Vatican Museum 
which, although bearing an inscription indicating it 
to be that of a lady of noble birth, was that of a man, 
pomts to the use of natural balsams in the mum- 
mifying process — Maria Bergamaschi Absorption of 
carbon dioxide by means of roots, and its utihsation 
in chlorophyllic synthesis The results of experiments 
on maize and other plants show that plants grown m 
an atmosphere absolutely devoid of carbon dioxide 
form starch m their leaves by utilising the carbon 
dioxide absorbed by their roots from the soil or from 
the nutrient solution surrounding the roots Plants 
growm m this way from seeds contam a greater amount 
of carbon than the seeds themselves, and are, therefore, 
able to ‘ orgamcise ’ carbon dioxide absorbed through 
the roots. The objection that, in such cases, the 
organic substance is formed entirely at the expense 
of the carbon dioxide furnished by respiration is thus 
refused. These results are of both physiological and 
practical importance, and indicate the value of 
supplying carbon dioxide to the roots as well as to 
the leaves. — G. Quaglianello . Investigations on the 
mechanism of lymph formation. The differences in 
chemical constitution and m chemico -physical pro- 
perties between lymph and plasma may be explamed 
to some extent by assuming that, between the two 
liquids separated by a membrane far more permeable 
to electrolytes than to colloids, there is a tendency 
to the establishment of a membrane equilibrium. It 
IS not, however, contended that the relationship 
between blood and lymph is completely represented 
by a simple system of this kmd, as it is recognised 
that lymph is formed, not only from the blood but 
also from the tissues, which may be able to withdraw 
from the l3miph one element in preference to another. 
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Competition and Progressive Industry. 

C COMPETITION m a general sense is easily 
^ defined, and the dictionaries are fairly clear 
and consistent m their meaning. In the strictly 
economic sense also there has hitherto been little 
difficulty. The American economist Walker, for 
example, is very precise and definite in his de- 
scription of the essential nature of competition. 
Competition, he says, signifies the operation of 
individual self-interest among the buyers and 
sellers of any article m any market. It implies 
that each man is acting for himself solely, in ex- 
change, to get the most he can from others, and 
to give the least he must himself. Competition 
IS opposed to combination in any form, to custom, 
and to sentiment, even though these, especially 
the two latter, in actual business have always 
played a part 

No one to-day believes, however, in the possi- 
bility of pure and unalloyed competition, wholly 
unrestrained and unregulated. Not only does it 
exist, of itself, in many varied forms and mani- 
festations, but also it has been profoundly affected 
by the introduction of ethical and moral considera- 
tions, many of which have acquired the force and 
status of law Moreover, other great forces have 
sprung into existence and rapidly developed of 
late years, such as co-operation and combination, 
the formation of trusts and cartels and of vast 
mternational conglomerations, whereby the original 
conception of competition has either been pushed 
entirely into the background or has been trans- 
formed beyond recognition. The question is thus 
raised m an acute form . What is the real essence 
and purpose of competition in industry to-day ? 
What part, if any, does it seem destined to play 
in the future ^ Can it he reconciled and fit in 
with the new changes and new forces, or is it being 
transformed out of existence ^ 

Much confusion of thought on these questions 
arises from the divergent views held in regard to 
mdustry itself and its proper place in the scheme 
of things. The sociahst attitude, for example, 
towards competition will be very different from 
that of the individualist , and again, those who 
disbeheve in industrialism altogether will certamly 
entertain the utmost loathmg for competition, the 
most powerful mstrument of progress It is there- 
fore necessary, at the outset, to make a philo- 
sophical distinction, and decide whether we beheve 
m progress or not, whether we have a profound 
faith in the Baconian philosophy of ^ fruit ’ or m 
the Diogemc doctrine of the tub, with its reduction 
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of wants and satisfactions to a mminnim It is 
not necessary at this time to deal with the larger 
question of progress and its would-be philosophical 
critics, or to frame an elaborate apologetic of 
modern industry It will be taken for granted that 
progress, with all its errors and blind gropmgs and 
possibly mistaken ideals, is desirable and indeed 
mevitable , that it is not necessarily soul- deaden- 
ing materialism, but can be made subservient to 
the highest intellectual and moral interests and 
activities of mankind It will be shown that com- 
petition can play a vital and increasingly nobler 
part in that progress. 

In regard to the socialist attitude, it is of interest 
to quote J. Stuart Mill’s mcisive condemnation 
thereof — and he, of all men, cannot be charged 
with undue harshness to the socialists. He says 

“ I utterly dissent from the most conspicuous 
and vehement part of their teaching, their declama- 
tions agamst competition With moral concep- 
tions m many respects far ahead of the existing 
arrangements of society, they have in general very 
confused and erroneous notions of its actual work- 
ing , and one of their greatest errors, as I conceive, 
is to charge upon competition all the economical 
evils which at present exist. They forget that 
wherever competition is not, monopoly is ; and 
that monopoly in all its forms is the taxation of the 
industrious for the support of mdolence, if not of 
plunder . . Instead of looking upon competi- 
tion as the baneful and anti-social principle which 
it 18 held to be by the generahty of Socialists, I 
conceive that, even m the present state of society 
and industry, every restriction of it is an evil, and 
every extension of it, even if for the time m]uri- 
ously affecting some class of labourers, is always an 
ultimate good. To be protected agamst competi- 
tion is to be protected in idleness, in mental dull- 
ness ; to be saved the necessity of being as active 
and mtelhgent as other people.” 

This no doubt is far too sweepmg, and, while 
showing up the error of the socialist view, commits 
serious blunders of its own Every restriction of 
competition is not of course necessarily an evil , 
nor is every extension thereof an ultimate good , 
nor is every form of monopoly always evil In 
fact, neither Mill nor the socialists have found the 
real truth Both competition and monopoly require 
proper regulation and control, when both may be 
highly beneficial. It is not indeed by any means 
certam that unrestrained monopoly is a greater 
social evil than unrestrained competition, though 
strangely enough, and through a most remarkable 
form of mental aberration, free competition has 
been held by some, for example, the framers of 
American anti-trust legislation, to be sacrosanct 
and above reproach, whilst monopoly has been 
Ho. 3108, VoL 123] 
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anathematised as everything that is bad Under 
the latter misguided view the whole basis of patent 
law, among other things, is thoroughly wrong and 
unsound. But a full discussion of monopoly and 
all its imphcations must be deferred. 

In its natural and original sense competition 
means the struggle for existence, issuing in the 
survival of the fittest It dommates biology and 
the theory of evolution, and when Herbert Spencer 
applied evolutionary doctrine to social phenomena 
it was taken over almost m its entirety — ^with all 
its crudeness and cruelty — by the economists, at 
least for a time Huxley seems to have been among 
the first to see that this was going much too far. 
He reahsed the necessary checks to the full force 
of competition which must be imposed by the 
social framework within which it acts ‘‘ Social 
progress ”, says Huxley, means a checking of the 
cosmic process [of ruthless competition and 
struggle] at every step, and the substitution for it 
of another which may be called the ethical process ; 
the end of which is not the survival of those who 
may happen to be the fittest in respect of all the 
conditions which exist (environment), but of those 
who are ethically the best ” Thus an ethical 
aspect was mtroduced, and thus incidentally we 
see also that the question. Who are fittest to 
survive ? to which reference will be made later, 
is involved. 

Prof. Gide’s definition is : When each individual 
is at hberty to take the action he considers the most 
advantageous for himself, whether as regards the 
choice of an employment or the disposal of his 
goods, we are living under the regime of competi- 
tion But this takes too much for granted and 
lacks precision, for, strictly speaking, robbery with 
violence, or piracy, or fraud and cunning, are not 
excluded. It is therefore clear that competition 
must keep within the law, most of which — ^written 
and unwritten — can be summed up in the good old 
sporting phrase, “ Play the game, and take no 
mean advantage of a rival”. Moreover, we no 
longer beheve m the blind xmcontrolled evolution 
of society. We believe it is possible to set definite 
aims before us, for example, in regard to race 
improvement and the ultimate attainment of the 
highest type of manhood. Ho longer is everything 
to be sacrificed to the accumulation of wealth : we 
place man first ; and with this profound change in 
aim there is a change in the rules of competition. 
Slavery has been abolished ; piracy does not now 
figure in honourable competition ; the labour of 
young children is condemned , the hours of work 
of adult men and women have been reduced. The 
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cruelties of the cosmic struggle are being constantly 
mollified by rising ethical and moral standards. 
What may be called the ‘ plane of competition ’ 
has been raised to loftier heights, and much has 
been left behmd and below in the process Piracy 
and all that it means, the arbitrament of force and 
cunnmg, has fallen outside of and below that 
nsmg plane, and has been replaced by other 
mighty forces working strongly for social better- 
ment Of these forces, co-operation, or the enlarge- 
ment of the competitive group, is among the greatest. 

At first sight it would appear that increasmg 
co-operation means decreasing competition, but 
this is probably a superficial misconception There 
has been co-operation from the beginnings of 
thmgs. Even among animals, with the struggle 
for existence at its keenest, there is, nevertheless, 
a certain amount of mutual agreement and help 
among the members of a group or community. 
What has happened in modern times, with growing 
co-operation, is a difference in degree rather than 
in kmd : the competitive group has become larger, 
and new groups have been formed. This coales- 
cing mto groups, political, economic, scientific, and 
the hke, is one of the most characteristic pheno- 
mena of modem society, and its reaction on com- 
petition is of profound mterest. One of the results 
so far is an infinite variety of competitive groups, 
and although the competition, as between different 
groups, may be keener than ever, it is also cleaner, 
and the effect on an individual is softened and 
modified, not only by association with others m 
the group, but also by a rising tide of sympathy, 
benevolence, and pubhc humanitarianism ex- 
pressed both through law and custom; and the 
group IS thereby strengthened. Darwin reahsed 
this clearly enough. He says : 

“ Animals endowed with the social instincts take 
pleasure in one another’s company, warn one 
another of danger, defend and aid one another m 
many ways. These instincts do not extend to all 
the individuals of the species, but only to those of 
the same community. As they are highly bene- 
ficial to the species they have probably been ac- 
quired through natural selection.” 

In human affairs, however, the groups are gettmg 
larger, are reaching out rapidly to international 
dimensions This is a stern fact of our times, and 
we see not as yet clearly whither it will lead us, 
or how it will end. It is the greatest and most 
perplexing problem of the age. But one thmg at 
least seems perfectly clear . If we take for examina- 
tion any one particular group, say, a trade umon 
of workers in any one industry, do we not see that 
No. 3108, VoL 123] 


the grand idea of co-operation is not necessarily 
antagonistic to or mutually destructive of com- 
petition , that competition, in one very important 
direction, may be retained in full force, namely, in 
the terms of admission to the group ? Membership 
of a group in most professions, and formerly in the 
old trade guilds, is or was a guarantee of a certain 
standard of workmanship and character It is 
surely m the best and highest interests of a group 
or union to maintain a high standard. It would 
still be possible to permit of several grades within 
the group, and the good workman should not be 
penalised and brought down to the level of the 
inferior, or the latter unduly bolstered up to 
heights beyond his deserts. As we have already 
seen, even J. Stuart Mill would allow no weak 
sentiment, no excess of humanitarian zeal, to 
thwart the exercise of this salutary principle. 

In regard to another important manifestation of 
industrial grouping, namely, that of the trust and 
international combine, and its effect on competi- 
tion, it IS only possible to refer here very briefly to 
one or two points. It is now generally agreed that 
complete monopoly is very dif&cult of achieve- 
ment, and even if achieved it must be subject to 
control by the State But the form of control, as 
the Federal Trade Commission of the U.S A. has 
found, presents great practical difficulties. The 
combme itself, however, and also the trade associa- 
tion, is flnding that, in its own best interests, it 
must put service to the public before exploitation, 
and that control should be exercised so far as 
possible from within rather than imposed from 
without Hence it is that there is now much talk: 
of ethical rules and standards by trade associations, 
especially m the USA, and that unfair methods 
adopted by any member should justify the expul- 
sion of that member from the group Here again 
the competitive principle may be applied in the 
selection of the right men to control the destinies 
of the group, and perhaps also by the imposition 
of certam conditions and standards of membership. 
This also apphes to the co-operative societies in all 
their mamfold forms 

It is being increasingly reahsed, even by the most 
powerful combme, that trade is healthiest and most 
flourishing when built up, not on selfish aggrandise- 
ment but on service, good quality, and moderate 
prices ; and those groups are ‘ fittest to survive ’ 
who take their stand on these adamantine founda- 
tions. Competition of the right kind is stiU the 
mainspring of progress, but it is constantly rising 
to higher levels, and imphes worthy struggle for 
the things that matter. 
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History of Biology. 

The History of Biology . a Survey By Erik 
Nordenskiold. Translated from the Swedish 
by Leonard Bucknall Eyre Pp xii + 629 + 
XV + 16 plates (London Kegan Paul and Co., 
Ltd., 1929 ) 255 net 

A SYSTEMATIC historical account of the 
development of biology has long been a 
desideratum, and, as Dr Raymond Pearl says of 
the German edition, ‘‘ the blank has been admirably 
filled by Erik ISTordenskiold ”, The author is a 
trained origmal worker in zoology, whose ex- 
periences, among others, ranged over the shores 
of the North Sea at the St. Andrews Marine 
Laboratory, and whose zeal, erudition, and 
scientific accomplishments enabled him to deal 
with the subject no less adequately than his facile 
pen portrayed. 

The task undertaken by the author was one of 
no ordinary magnitude, involving infinite labour 
and careful judgment m addition to an extensive 
and sound knowledge of biology, so that he was 
enabled to grasp the trend of the labours and 
epitomise the main facts or theories of the 
writers from various pomts of view, as well as 
bestow sound criticism The work is divided mto 
four heads * (1) Biology in classical antiquity , (2) 
biology durmg the Renaissance , (3) biology in the 
seventeenth and eighteenth centuries ; (4) biology 
during the first half of the nineteenth century 
The author centres in Babylon, that ancient home 
of civilisation, the early acquaintance with the 
subject from contact with ammals — ^though Oriental 
wisdom was largely composed of the mystical 
and the magical — matured and developed by a 
powerful priesthood The Egyptian and Israehtic, 
the Hindu and Chinese conceptions followed. 
Amongst the earliest scientists of Greece, again, 
were the Ionian phdosophers, some of whom, like 
Thales, regarded water as the cause of all things — 
even the earth coming into being from its con- 
densation, whilst living forces were evolved by a 
kind of primordial procreation m the mud. The 
influence of the philosopher Pythagoras on scientific 
development was great, as also was that of Plato, 
who laid the foundation of biological systematisa- 
tion. The early medical writmgs of Greeks, such 
as those of Hippocrates (the Great) “ on air, water, 
and places”; and the belief that the body was 
composed of four elements — ^fire, air, water, and 
earth — closed the period of natural philosophers’ 
Speculations. Yet about this time human osteo- 
logy was studied so far as the skeleton, the bram, 
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nervous system, the eye, ear, and the urogenital 
system 

The advent of Aristotle, one of Plato’s students, 
and the greatest biologist of antiquity, meets with 
ample treatment. He upheld the domination of 
form, that is, of the spirit, over matter, and of 
motion as the origin of all things As a prolific 
writer on biology, metaphysics, statesmanship, and 
art, his mfluence w’-as great He interested himself 
in marme as well as land animals , indeed, the 
former are better represented in his works than the 
latter His evolution was a product of divine 
wisdom, whereas that of Democritus was the 
dominion of necessity 

The anatomists of Alexandria and those of 
Arabia next come under review, and thereafter 
Phny and Galen are dealt with, as well as the 
condition of science in the Middle Ages Moreover, 
the mstitution of universities in the twelfth 
century as growths from the cathedral schools 
was a noteworthy development As the pupils at 
these schools mcreased in number the teachers 
combined to form what was termed a Umversitas 
magistrorum, and thus the Universities of Pans, 
Oxford, and Leipzig were founded. 

Durmg the latter part of the Middle Ages 
biology was often promment, though the writings 
of Aristotle were chiefly followed, and a compila- 
tion of the literary material of the past was 
common. One man, however, resolutely fought 
the schoolmen and their antiquated views , this 
was Roger Bacon, and he led the way to the future 
Renaissance. Nature was now to be studied un- 
fettered by Church dogmas and scholastic systems, 
and thus biology reached results far beyond those 
of Aristotle or Galen Ushered in by the Novum 
Organum ” of Francis Bacon, a number of dis- 
tinguished authors in zoography, anatomy, medical 
science (mcluding dissection), such as Vesahus and 
Pabricius, led up to the epoch-making discovery 
by Harvey of the circulation of the blood, which 
ousted from the field all the previous erroneous 
views. 

The end of the seventeenth and the eighteenth 
century was marked by the appearance of 
mechanical Nature-systems such as those of 
Descartes, Hobbes, and Spinoza ; yet Boyle, the 
first modern chemist, and Newton, the illustrious 
discoverer m mathematics and optics, flourished. 
The end of the seventeenth century saw the 
discovery of the lymphatic system and notable 
advances in anatomy and physiology, the author 
consistently giving to each discoverer a due meed 
of praise — the result of his own industry in master- 
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ing their researches. Names familiar to every 
student of biology, such as Leeuwenhoek and 
Malpighi, are crowded m this great period in the 
history of anatomy. The beginning of the eight- 
eenth century saw a further series of able workers, 
commencing with Sydenham and Hoffman (the 
latter holding that matter and motion formed the 
foundations of existence), to Sw^edenborg’s in- 
vestigations of the bram. 

Before the advent of Lmnseus, attempts to 
classify plants had been made by Cesalpmus, 
Tournefort, and Bay, the “ Historia plantarum 
generalis ” of the latter forming an important 
treatise He also wrote two zoological works of 
note ; and, besides his later publications, which 
were extensive, he made advances in realising 
the difference between species and genus, and he 
had a keen eye for natural groups 

In the treatment of Linnaeus the author’s skill 
in epitomising the salient features of a distinguished 
man’s career are conspicuous He shows that 
Linnaeus possessed an extraordinary capacity for 
observmg natural objects and surroundings, and 
such he used in the various important works, for 
example, the “ Systema Naturae ”. His plant- 
system and his binomial nomenclature are amongst 
his most successful performances The account of 
Buff on and his friend Laubenton follows, the 
theoretical ideas of the former and the anatomy 
of the latter bearing important fruits 

The advance of natural science in the eighteenth 
century by Beamur, the experimental and specula- 
tive biology of Haller, Bonnet’s parthenogenesis, 
Wolff’s generation-theory and epigenesis and other 
noteworthy features of the period are fully dealt 
with Descriptive and comparative anatomy by 
Albinus and Camper, as well as the labours and the 
museum of John Hunter, carry us to Pallas, 
zoologist, botanist, and traveller — all receiving 
careful treatment. Modern chemistry and its 
influence on biology is then considered, whilst 
critical philosophy and romantic conceptions of 
Nature follow. Kant, Fichte, Goethe and his 
metamorphosis of plants are all ably criticised, as 
also Oken’s natural philosophy, Erasmus Darwin 
and his Zoonomia ”, E. G. St Hilaire and his 
fundamental type of vertebrates 

We now reach biology in the first half of the 
nmeteenth century — a period in which a galaxy 
of eminent comparative anatomists occur — ^from 
Vicq d’Azyr to De Blamville, two names bemg 
especially familiar, namely, Lamarck and Cuvier, 
though all are noteworthy. Lamarck, from his 
numerous works, is looked on as a pioneer of 
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modern biology. His life-theory is motion, and 
he asserted that spontaneous generation goes on 
incessantly under heat, light, and electricity. 
Cuvier’s chief investigations were in the vertebrates 
— both living and extinct To the last he held 
to the immutability of species and to the in- 
comparabihty of types , Bichat and De Blamville 
both accomplished important work. Embryology 
received great advances, especially experimentally ; 
workers in microscopy and cytology were numerous, 
others in the field of geology also made great 
strides. Then came Darwin, whose sketch gives 
another example of the author’s method and 
fairness to the great naturalist, his supporters 
and opponents His theory early found a home 
m Germany, championed by Gegenbauer and 
Haeckel, and his influence compelled a whole 
generation everywhere to follow his line of thought. 

The discovery of microbes by Koch, the work of 
Anton Dohrn at Naples, the researches on heredity 
and descent, the advance of experimental biology, 
and distinguished workers who followed Mendel, 
or extended biochemistry, conclude this remarkable 
book with its thirty-two portraits of ancient and 
modern biologists. The author, indeed, has ac- 
complished a task almost as formidable as that of 
his distmguished uncle in surmounting the North- 
East Passage. W. C. M. 


Medieval Devil Worship. 

The History of the Devil : the Horned Ood of the 
West By B Lowe Thompson Pp xiv -f- 172 + 8 
plates (London Kegan Paul and Co , Ltd., 
1929 ) Is Qd. net. 

I T IS interesting as well as instructive to reflect 
that, even at the beginning of the present 
century, it was not an uncommon thing to find the 
religious practices of primitive peoples described in 
the pages of missionary magazines as ‘ devil wor- 
ship ’, and the term is still frequently ascribed in 
popular language to the Voodoo rites of Haiti The 
missionary of to-day will not be responsible for a 
like crudity ; but his predecessors in stigmatismg 
what was outside the pale as the province of the 
Adversary, was following the precedent of the early 
Church. For the early Christians the devil was a 
very real problem. Not only had eastern rehgion 
and philosophy made familiar the opposition of the 
good and evil principles , the Church was constantly 
confronted with the problem of backshdmg, more 
often than not involved in the performance of civic 
duties . Further, the Christians were the more harsh 
m their condemnation because they themselves m 
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their attitude to the world of spirits were not 
far removed from the pagans, even though they 
worshipped other gods 

Therefore heretics, whatever their heresy, were 
ensnared by the devil , Manichees, gnostics, and the 
like were not merely theologically m error ; they 
were actively worshippers of the evil one, their 
assemblies orgies of debauchery — scenes such as 
Walter Mapes describes writing of the Patarmi, 
when indeed he seems to be attributing to these 
heretics nothing more than an inversion of the 
Christian agape or love feast. Most of the accusa- 
tions of blasphemy brought against the witches 
show the same lack of imagination and were formu- 
lated by a simple inversion in every detail of the 
practice of the Church Whether or not these 
accusations had any foundation in fact, the prac- 
tices thus recorded are not pagan ritual unless the 
sexual licence is regarded as a fertility rite. The 
sacrificial meal in the circumstances points no more 
in one direction than the other In fact, if the Bull 
of Innocent VIII. be taken as defimng the medieval 
witch, it appears that outside certain popular con- 
ception of magical powers — blasting crops, casting 
spells on cattle and persons, and the like, ideas 
common to all primitive peoples — ^the distinguishing 
mark of the witch is the compact with the devil 
This is purely a theological conception which can 
be traced back to the early days of the Church 
So far there is support for those who hold that 
witchcraft was a form of heresy which threatened 
the existence of the Church and therefore exoner- 
ates it from the odium of a persecution which grew 
out of a baseless superstition 
To the average modern the medieval mind is a 
closed book. Of all its manifestations the witch- 
craft persecutions are the most difficult to under- 
stand. Any investigation or theory which can 
help to bridge the gap between modern times and 
the Middle Ages deserves to be weighed before it is 
rejected. It is for this reason that Miss Murray’s 
book on the witch cult in Western Europe and now 
Mr. Thomson’s book on the devil are welcome 
They offer theories which, to an anthropologist at 
least, come withm measurable distance of an in- 
telligible formula, of a cause for action which, if not 
such as moves the modern educated mind, is at 
least intelligible at a certain stage of culture 
Mr. Thomson, with Miss Murray, believes that 
witchcraft was a system of religious worship with a 
regular ritual, meaningless in its medieval context, 
which had survived from a primitive fertihty cult 
Of this the central figure, the devil, was m earlier 
times the Celtic horned god Cernunnos, a figure m 
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turn derived from the masked figures of palseolithic 
art, and in particular the well-known sorcier of the 
Trois Freres cavern at Les Eyzies The horned 
tailed figure of the last named must inevitably re- 
call the horned medieval devil 

Mr Thomson supports this view by a wealth of 
argument ; but there are difficulties For one thing, 
there is a lengthy gap between palaeolithic times 
and the Cernunnos of the Iron Age It is difficult 
to believe in a popular cult entirely submerged for 
that length of time Further, is Cernunnos himself 
indubitably indigenous to Western Europe ^ The 
cult of the goat in connexion with witchcraft did 
not reach Britain. Is that because it had a Medi- 
terranean origin and distribution only ^ There is, 
however, this much to be said for the view, that 
there was something of the nature of a popular cult 
at the back of witchcraft It is difficult to explain 
away the evidence in the English trials, and some of 
the Scottish and Continental evidence, on any other 
view The actual words of the confessions seem to 
convey the convictions of the speakers and seem to 
be too consistent inter se to be hallucinations. If it 
were not for this the whole witchcraft persecution 
and the devil cult might be more properly regarded 
as an inglorious, if logical, climax of the whole body 
of previous Christian theology and ecclesiastical 
history. 

Mr. Thomson follows the lead of the devil along 
many entertaimng by-paths. Among his modern 
instances his account of the recent case of the 
Abbd Desnoyers, near Melun, would have gained in 
interest had he told the whole story This remark- 
able case was really a battle between two cults. 
In this, as in the previous case six years before, the 
original offence which gave rise to the accusation 
of witchcraft was not in the details given in the 
courts which Mr Thomson quotes, but m the fact 
that an image of the Madonna which shed real tears 
and belonged to Mme. Mesmm, on whose behalf the 
Abbe was attacked, had been made by him to 
cease to function. 


Neurology and Psychology. 

The Matrix of the Mind By Prof Frederic Wood 
Jones and Prof Stanley D Porteous Pp. 
xn-457. (Honolulu, T H. : University Press 
Association , London • Edward Arnold and Co., 
1928 ) 21s. net 

T he two authors of this unusual book, one an 
anatomist, one a psychologist, set out to blend 
the '‘subject matter and viewpoints of two sciences 
. . neurology and psychology ”. As they point 
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out m the preface, the ordinary text-book of 
psychology makes little or no attempt to relate 
the structure of the brain to its function Neuro- 
logy, however, comprises more than the facts of 
the structure of nervous system, and the author 
of the first portion of the book (that dealing with 
structure) has produced a most readable general 
review of comparative neurology m both its 
structural and functional aspects The evolution 
of the neopallium, the portion of the brain believed 
by the morphologist to be the cortical structure 
concerned with the complex correlation of the 
different sensations, and therefore probably the 
organ of mind, is traced through the vicissitudes 
in the phylogenetic development of the sense 
organs. The reflection of animal behaviour upon 
the sense organs, and consequently upon their 
nervous connexions, is illustrated by many par- 
ticularly entertaining and original accounts of the 
behaviour of some of the Australian fauna in 
relation to the structure of their brains. 

This means of approach to the study of mind 
reveals, however, that the morphologist has to 
restrict himself to wide generalisations in the 
relation of behaviour to structure It is evident 
that, just as the morphologist is unable to deduce 
from the structure of the nervous system of a 
certain frog that it will react to the sound of a 
splash by diving into water, so the psychologist 
cannot, at present, base any but the most gross 
errors in mental make-up on any structural altera- 
tion Nevertheless , since the evolution of behaviour 
does carry with it recognisable structural changes, 
there is presumably some structural basis, as yet 
unknown, underlying minor changes in behaviour 
in any one particular species, and it would therefore 
seem profitable to make the utmost use of such 
structural alteration as can be found in cases of 
human psychological abnormality. 

The second portion of the book (dealing with 
the psychological aspect) is disappointing from this 
point of view, for little attempt is made to enlarge 
upon the behaviouristic significance of the morpho- 
logy of the sense organs and the neopallium in 
connexion with psychology and psycho-pathology. 
Instead, the working of the mind, with the usual 
discussion of sensation, attention, and behaviour, 
in terms of the outworn physiological principles of 
^ facilitation ’ and ‘ synaptic resistance is here 
further involved in new functional theorems such 
as the “ theory of neural counter-currents ” 
deduced from physiological statements which are 
inaccurate, and a theory of the origin of motor and 
sensory decussations which is difficult to harmonise 
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with the appearance of such decussations very low 
in the ammal scale, but also entirely disregards 
the nature of the sensory pathways except for the 
number of times they cross the central axis An 
admirable feature of the whole book, however, is 
the emphasis which it lays on the necessity for 
adequacy of stimulus in appraising reaction 


Our Bookshelf. 

Bird Watching on ScoU Head By E L Turner 
Pp. vm -f 84 4- 47 plates (London . Cou7itry 
Life, Ltd , 1928 ) 10<s. 6d net 

In' the present volume Miss Turner gives us the 
results of her two years’ watching on Scolt Head, 
one of the sanctuaries run by the Norfolk and 
Norwich Naturalists’ Society. Miss Turner is 
one of those very few people who possess not only 
keen powers of observation, a wonderful knowledge 
of bird life, with an immense store of energy and 
perseverance in carrying out any work upon which 
she embarks, but, fortunately for us, also has the 
ability to set forth the results of her work in a 
most charming manner. 

Naturally, everyone will not agree with all the 
opimons which Miss Turner expresses, but, even 
where we disagree with them, we shall be none the 
less interested in what she tells us, or the less 
pleased with the manner in which she does it 
Scolt Head is now undoubtedly one of the most 
interesting sanctuaries in the whole of Great 
Britain, both on account of the many birds which 
breed there and because it forms a wonderful rest- 
mg-ground for migratory birds on both their spring 
and autumn travels. Miss Turner’s work lay 
principally with the breeding birds, but during her 
long months’ vigils she lost no opportumties of 
dealing also with the visitors to her island, and the 
oldest observers may learn something from her 
work on Scolt Head Even the keenest of Nature 
lovers make slips sometimes, and we should 
like to have seen the dwarf fire- crest which Miss 
Turner says measured only 2|- m across the wings ; 
perhaps she meant 4| in 

The book is profusely illustrated with very 
beautiful photographs, both of the birds themselves 
and of the scenery in which they live the paper 
on which the text is printed is good and light, and 
the book is a pleasure to read without being a 
labour to hold. 

(1) Atomic Structure as modified by Oxidation and 
Reduction By Dr. W. C. Reynolds. Pp viii -f- 
128. (London Longmans, Green and Co., Ltd,, 
1928 ) 75 U net 

(2) La structure du noyau de Vatome, consider ee dans 
la classification penodique des elements chimiques. 
Par Charles Janet. Pp 67 + 3 planches (Beau- 
vais . Imprimene Departementale de TOise, 
1927 ) np 

(1) Theee are no problems of greater interest at the 
present time than those of atomic structure as 
elucidated by the study of emission and absorption 
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spectra. This study has the merit of providing a 
rigid experimental basis for chemical doctrines of 
valency and of molecular structure ; but the author 
ignores all this valuable material and prefers to rely 
on imagmation rather than on knowledge of the 
behaviour of electrons. In these circumstances a 
responsible teacher might well be excused if he 
advised his students to seek wisdom elsewhere, and 
to spend their money in purchasing a real romance 
from the learned pen of Mr J J Connington 
(who, we beheve, is in private life a professor of 
chemistry), rather than spend both time and money 
in an effort to distinguish between fact and fancy in 
Dr. Reynolds’s tables of atomic structure 

(2) A similar criticism can be made of Janet’s 
study of the structure of the nucleus At a time 
when the relevant energy -levels are being deter- 
mmed experimentally from the properties of ^-rays, 
the value of a purely imaginative study of the 
distribution of electrons and protons in the nucleus 
is surely negative rather than positive, since it 
represents a dissipation of energy which might have 
been converted into useful work. 

Contributions to Analytical Psychology By C. G 
Jung. Translated by H. G. and Cary F Ba 3 mes. 
(International Library of Psychology, Philosophy, 
and Scientific Method ) Pp, xi + 410 (London 
Kegan Paul and Co., Ltd. ; New York . Har- 
coiirt, Brace and Co , Inc., 1928 ) 18s net. 

It is several years since Jung’s '' Psychological 
Types ” was pubhshed in this series, and the 
present volume is the first of the author’s works 
to appear in Enghsh since then It is well known 
that there is, under the name psycho-analysis, no 
common body of doctrine which is held by its most 
distinguished representatives Attempts have been 
made to show that the theories of Freud and Jung, 
for example, are not so antagonistic as they seem. 
One such attempt constitutes a volume in this same 
series. But Jung himself can scarcely keep within 
the bounds of polite language in denouncing the 
Freudian sex -hypothesis as a fanatical creed The 
volume before us is full of interest from cover to 
cover, and it well exemplifies what the reviewer 
regards as Jung’s reasonableness and sanity. He 
applies his theories to problems of modern life, in- 
cluding women m Europe, marriage as a psycho- 
logical relationship, analytical psychology and the 
poetic art, and analytical psychology and education. 
It is to be noted that, apparently on the principle 
that one cannot touch pitch without soiling one’s 
fingers, Jung eschews the term ^ psycho-analysis ’. 
He prefers the term ' analytical psychology 

Per Bau der Erde : eine Einfuhrung in die Geo- 
Uktonik Von L Kober. Zweite neubearbeitete 
and vermehrte Auflage Pp iv + 499 -1-2 Tafeln. 
(Berhn . Gebruder Borntraeger, 1928 ) 27*60 
gold marks 

The first edition of this work appeared m 1921 , 
and was a series of discussions of tectonic problems 
rather than a text-book. This present edition 
practically amounts to a new work, for much of 
the arrangement, terminology, ' and substance is 
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new. The book now consists of five hundred pages 
compared with the three hundred of the first 
edition Prof Kober justly claims the present 
work as the first text-book of geotectonics The 
book certainly stands alone ; it is approached by 
some recent German pubhcations, but there is 
nothmg in Enghsh of the same calibre 

The author, starting with the division of the 
earth’s crust into kratogenetic (stable) and oro- 
genetic (mobile) zones, proceeds to discuss these 
divisions with respect to facies, movements, and 
mountam-buildmg The results are applied to the 
continents and oceans m turn Finally, many 
theories, such as those concerning the origin of 
contments and oceans, are summarised The book 
IS up-to-date , it includes, for example, an account 
of Stille’s work in Saxony, of G. M Lees’ work in 
the Persian Gulf, and of the results obtained by the 
Emden during echo-sounding cruises in 1927. 

The typography is good, illustrations adequate, 
and misprints few The bibliography is not up to 
the standard of the book, and an index would have 
been useful for a volume of this size. 

Recent Advances in Hcematology. By Dr A. Pmey. 
(Recent Advances Series ) Ppx-i-318+4 plates 
(London * J and A Churchill, 1928 ) 125. 6d. 
net. 

The demand for a second edition of this book 
withm twelve months of the appearance of the 
first is an indication of its well-deserved popularity 
Dr. Pmey has made additions to every chapter, 
m order to include the most recent views on all 
aspects of his subject, and a new chapter is given 
describing the spleen in various infections. 

The author considers hsematology on an essenti- 
ally morphological basis. Modern views on blood 
chemistry are therefore not included, and, as is 
pointed out in the preface, the term hsematology 
IS not generally intended to cover the subject of 
serology. Treatment is discussed in relation to 
each disease or group of diseases , little progress 
has been made recently in this direction, but the 
admmistration of liver in the treatment of pernicious 
ansemia is mentioned The glossary is very useful 
to those not familiar with pathological terms, and 
there are numerous references to original articles 
and text-books 

A Manual of Elementary Zoology. By Dr. L. A. 
Borradaile (Oxford Medical Publications ) 
Sixth edition Pp xvi -f 683 +25 plates. (Lon- 
don Oxford University Press, 1928.) 165. net. 
The principal alterations in the sixth edition of 
this excellent and well-produced text- book are 
the revision and extension of the chapters on sex, 
embryology and evolution A “ concise account ” 
— about a page — of the snail (Helix) has been 
added, but this is too short to be really serviceable. 
It contams no description either of the reproduc- 
tive apparatus or the ganglia — the former is 
simply noted as “ comphcated, hermaphrodite ” 
and the latter as concentrated mto a clump 
around the gullet ” The figure of the senile form 
of Entamoeba with buds might have been omitted. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any othei part of Nature. No notice is taken 
of anonymous communications .1 

The Mass- Spectrum of Lead from Broggerite. 

Iisr the issue of Nature for Mar. 2, 1929, Dr. 
Aston gives the results of his determination of the 
mass -spectrum of a sample of lead in the form of its 
tetramethyl compound, of which the lead had been 
extracted by us from a sample of Norwegian broggerite. 
We obtained the lead in the form of chloride, and took 
particular care to have it free from impurities. The 
conversion of the chloride into tetramethyl was 
kindly carried out for us by Mr. S C. Witherspoon, 
and care was taken to test all chemicals and reagents 
used to see that they were free from lead 

Dr. Aston discusses his results and reaches inter- 
esting conclusions, and a further discussion is given 
by Sir Ernest Rutherford. It may be of interest to 
consider the matter further, in the light of our 
analysis of the mineral. 

The specimen was obtained from a trustworthy 
dealer and bore the label “ Urammte, var. Broggerite, 
Karlshus, Raade, Smaalenene, east of Kristianiafiord, 
Norway”. It appeared to be homogeneous except 
for a little pink feldspar, mica, and quartz, and was 
of an iron-grey colour and of the general appearance 
of massive magnetite, but with some crystal faces. 
Close examination showed no evidence of its having 
been acted upon by weathering processes Our 
analysis is as follows . 

XJoOg— 72-12 per cent f equi- ] U = 61-158per cent. 
Th02== 4-98 i valent rTh 4-377 

PbO= 8-64 I to i Pb= 8-018 

We have confidence in the essential accuracy of 
these figures. 

For calculating the age we used the formula given 
by the International Critical Tables of the National 
Research Council : 

. log (U + 0-38 Th + 1*156 Pb) - log (U -i- 0*38 Th) 
Age- 

X 10^^ years. (I) 

This gives an age of 919-5 x 10® years for this 
mineral. Changes which might be made because of 
some variation in the values of the disintegration 
constants involved in the factor 6-5 of the formula 
are not hkely to be of large amount. The calculated 
age IS in good agreement with previous determinations 
by others on uramum minerals from the same general 
locality. We may now compare this value with re- 
sults obtained by making use of Dr. Aston’s figures 
in connexion with our analytical results. 

Dr. Aston gives the figures 86-8, 9*3, and 3*9 as the 
percentage values obtained for Pb^®®, Pb^®^, and 
Pb^®® present in the lead tetramethyl. Of these 
isotopes of lead, the first and second have presum- 
ably been derived from uramum and its isotope 
actino -uramum, and the third from thorium. In 
analysis, uramum^®® and actino -uranium are neces- 
sarily determined together as ‘uranium’, and their 
disintegration has resulted in Pb^®® and Pb^o? respect- 
ively. Calculations of age from these elements, 
disregarding thorium and Pb®®®, should give practi- 
cally the same result as the original calculation, and 
these results in turn should agree with the result that 
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thorium and Pb®®® give. For uranium plus actmo- 
uranium we express the formula as 

. log (U + 1 156 Pb2®®+®®7) - log U , 

Age=-— ^ ^ ® X IQii years (II) 

and get 

Age = 908*4 x 10® years. 

This may be considered a satisfactory agreement 
with the 919*5 X 10® years previously obtained. 

For thorium and its lead we have 

A .... log (0-38 Th -{- 1*156 Pb®®®) - log (0*38 Th) 
Age 

X lO^i years. . . (Ill) 

From this calculation, however, we get the result 
Age= 1313 X 10® years, 

which IS widely different from the previous figures. 

It IS pertinent to mqmre as to the probable cause of 
the discrepancy 

In Dr. Aston’s account he expresses some un- 
certainty as to relative intensities of the lead lines, 
and gives a margin of possible error of ± 2 for Pb®®®. 
In view of the small total quantity of Pb^®®, this 
means a large percentage error, the possible variation 
running from 5-9 to 1*9 per cent, and corresponding 
ages (calculated by formula III) running from 
1900 X 10® to 671 X 10® years. The limits of error, 
therefore, include the value 919-5 x 10® deduced from 
the original calculations, but if this is accepted as 
correct, Dr Aston’s figure for Pb^®® apparently re- 
quires correction to bring it into harmony. The 
limits of error he himself sets likewise pomt to the 
desirabihty of greater refinement of photometric 
measurement in order to make the results serve for 
age calculations. Instead of 3*9 per cent of Pb^®* 
given by him, our figures indicate 2-64 per cent, which 
IS obtained by substituting in formula III the age 
919*5 X 10® years and the analytical value of thorium, 
and solving for Pb^®® 

There is, however, another aspect of this matter 
which should be considered. Formula III involves 
the factor 0*38, accepted as expressing the disinte- 
gration equivalence of thorium in terms of uranium. 
It may be thought that it is this factor which should 
be revised, as there has been some variation in de- 
terminations of the value of this quantity among 
difierent experimenters. As a basis for judgment in 
this matter we may make a new calculation of the 
conversion factor from the data supplied by Dr. 
Aston. For this purpose we combine formulae II and 
III in the form 

U + 1*156 Pb206+207 a;Th -4- 1*156 Pba®® 

U xTh. 

and solve for x. 

Such a calculation does not involve the correctness 
of the constants in the uramum series, but only the 
value of the conversion factor required to get identical 
results for the uramum series and the thorium series. 

Proceeding in this manner, we get the result 0*57. 
Possibly it may be regarded as an open question 
whether the accepted value 0*38 obtained by direct 
measurement by physicists does not reqmre correc- 
tion to bring it into closer accord with the figure 0*57 
derived from Dr. Aston’s work, but in reading Dr. 
Aston’s letter we are left with the impression that 
Dr. Aston himself does not wish to be held too strictly 
to the numerical values that he gives. 

Furthermore, previous work by one of us {Amer, 
Jour» Sci., November 1928) has given support to 
the substantial correctness of the figure 0 38, Two 
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not the specimens from which lead was separated for 
atomic weight determination. 

Clearly there is a vast field of geological reseaich 
now open to investigation by the long neglected 
helium method If our initial hopes are realised — 
and these preliminary results provide ample encourage- 
ment — a method is now available for dating all fresh 
igneous rocks which have not been heated up or meta- 
morphosed since they came into place There should 
not be the slightest difficulty, for example, in dis- 
tmgmshmg Carboniferous dykes and sills from those 
of Tertiary age. It should be equally easy to settle 
with certainty the controversy as to whether the 
Carrock Fell complex belongs to the Ordovician or to 
some later epoch of igneous activity. There are 
many such problems awaiting solution in every 
country where igneous rocks occur. Moreover, since 
Igneous rocks suitable for the helium method are far 
more abundant and far better distributed in time than 
are radioactive minerals suitable for the lead method, 
there is now available a practical means of effecting 
long-distance correlations and of building up a geo- 
logical time-scale which, checked by a few reliable 
lead-ratios here and there, should become far more 
detailed than could ever be realised by means of the 
lead method alone. 

Further work is in progress on the north of England 
rocks, and it is our intention as soon as possible to 
begin the systematic prosecution of this extremely 
promising line of research. Dr. R W. Lawson has 
consented to collaborate in the work by making the 
helium determinations and by carrying out a quanti- 
tative investigation on the possibilities of escape of 
helium in various circumstances. 

V S Dxjbey 

Department of Geology and Mining, 

Gwalior State, India. 

Arthur Holmes. 

The University, Durham, May 6. 


A Case of ‘ Siamese Twins ’ in the Spiny Dogfish 
(Squalus fernandinus). 

The occurrence of a case of Siamese twins in 
fishes has, so far as we are aware, not previously been 
recorded. The present example was recently dis- 
covered by one of us ( J. M ) amongst the material 
collected during the survey of the Cape seas by 
the s.s. Pieter Faura about twenty-five years ago. 
Unfortunately, no records of the finding of this ab- 
normality appear to have been kept, and one can 
therefore only speculate as to how it was originally 
found. 

It is well known that this particular species of dog- 
fish IS viviparous, the female giving birth to as many 
as half a dozen young at a time. In the dissection of 
the uterus of a gravid female, the young are found to 
be fully developed except for the possession of a yolk- 
sac, which in these cases takes on the function of a 
yolk-sac placenta, being in intimate contact with the 
wall of the uterus, which appears to be specially folded 
to receive the surface of the yolk-sac. At birth, the 
young is born fully developed, the yolk having been 
completely absorbed, the yolk-sac having shrivelled up. 

In the ‘ Siamese twins’, as is well shown in the 
accompanying photograph (Fig. 1 ), the umbilical cords 
are still present, each embryo being provided with one. 
One IS struck by the position of these cords, which 
here have their exit in the neighbourhood of the pec- 
toral girdle as opposed to the normal abdominal posi- 
tion. The integument and the muscles surrounding 
the bases of these cords were incomplete, so that a 
large opening was left for the exit of the cords, the 
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coelom thus being in direct communication with the 
exterior. 

The fact that the umbilical cords were still visible 
externally — the yolk-sacs had apparently been broken 
off, for they are entirely absent from the specimen — 
leads one to the conclusion, based on the advanced 
state of development of the new- 
born young, that the twin was 
found during the dissection of the 
uterus of a gravid female. 

A brief description of the ex- 
ternal appearance of the ab- 
normality may prove of interest 
The anterior ends, as far back as 
the pectoral fins, are free, being 
attached to a single trunk and 
tail Thus we find that there are 
a pair of pectoral fins to each free 
thoracic part, while the first and 
second dorsal fins are symmetric- 
ally developed in their normal 
positions. Spines are developed JbKM 

in front of each dorsal fin. The 
tail presents a peculiar appear- 
anee. The caudal fin is double, 
symmetrically developed about JB| 

the median horizontal axis The ^||||| 

part corresponding to the ventral 
lobe of the caudal fin of a normal 
individual is twisted through a h 

plane of 90® so as to he in the ^ 

horizontal instead of the vertical i + » 

plane This lobe of the caudal fin ^ (spmy dogfish) 
is also shown in Fig 1. Along this 
side of the caudal region a deep groove is continuous 
from this fin up to a line through the posterior ends of 
the second dorsal. The other caudal lobe is entirely 
absent. The ventral fins are a single pair which has 
become displaced so as to he laterally on one side of the 
trunk. Each on its inner surface has a well -developed 
clasper, while the single anus is also displaced and lies 
between the bases of the ventrals. 

The two heads are apposed by their ventral sur- 
faces, each being perfectly normal, the mouths and 
nostrils facing each other. 
The normal five pairs of gills 
present on each 

It has not yet been possible 
to make a detailed dissection 
d a specimen, but a trans- 

verse section across the tail, 
justbehmd the second dorsal 
fin, shows that the vertebral 
^ column IS double, each col- 

umn appearmg S3mametrical 
about the median horizontal 
plane A vertebra of each 

PI9 2 -Tr^avorse section column ooneists of a centra, 
along line A B of Fig 1 to the neural arches forming the 
show duplication of the neural canal in which the 
nerve oord lies and endmg 
haemal arch, la, lateral in the neural spine On the 
f « f^oove above re- 
spme, SC, spinal cord f erred to, there appears a 

single lateral arch with spine 
lying against the base of the groove, enclosing a lateral 
blood-vessel. The two centra are separated by a 
space bounded above and below by the centra, on 
one side by the laterally placed arch, and on the other 
by a sheet of cartilage. This space is divided by a 
horizontal membrane to form two hsemal arches m 
which the caudal veins and arteries run. 

We hope to make a detailed dissection of the various 


Fia 2 — Transverse section 
along line A B of Fig 1 to 
show duplication of the 
vertebral column, etc C , 
centrum , gr., groove A a , 
hsemal arch, la, lateral 
arch , m , myomeres ,na, 
neural arch, n sp , neural 
spme, s c , spinal cord 
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internal structures in the near future in order to summer of 1927 a layer of cold water at a depth of 


examine the various parts and to ascertain which are 
duplicated and which single. C. von Bonde. 

J. Mabghand 

Fisheries and Marine Biological Survey, 

Cape Town, 

XJmon of South Africa. 

The Past Cold Winter and the Possibility of 
Long-range Weather Forecasting. 

Modern meteorology has made notable advances 
in forecasting the weather of the next day, but when 
it attempts to predict the weather for more than a 
week ahead, the percentage of successes does not 
exceed fifty at the most One reason for this failure 
is to be found in the refusal of the modern meteoro- 
logist adequately to take into account in the problem 
of weather prediction of direct terrestrial influences, 
such as that of the physical state of the surface waters 
of the oceans, even though he may be ready enough to 
take such an influence into account when dealing with 
one of those aerodynamical problems — for example, 
the life history of an Atlantic ‘ depression ’ — ^which 
he regards as lying within his particular province 
Another reason is his neglect of the ‘ Polar Front ’ 
theory of Prof. Bjerknes, one of the greatest authorities 
on aerodynamics and hydrodynamics. 

Prof. Bj'erknes regards the polar regions as caps of 
cold air maintained largely in consequence of the local 
accumulations of ice and snow, ofiering a kind of cold 
circular wall facing the warmer winds of temperate 
latitudes. He considers that in conjunction with the 
strongly heated equatorial regions, they set up a 
circulation which brings warm air aloft from the 
equator to the pole, there to be cooled and to sink, 
weighed down by its increasing density, until it is 
absorbed into the polar cap ; that these reservoirs of 
cold air at the poles are constantly discharging their 
accumulated air towards the equator along the earth, 
in accordance with ‘ impulses ’ supplied by the region 
of low barometer around the equator ; that the trade- 
winds represent successful attempts on the part of 
such accumulations of polar air to reach the region 
of equatorial calms. He supposes, further, that 
the cyclones of the North Atlantic arise through the 
mixing of the cold and warm air-masses along the 
margin of the polar cap (the so-called ‘ polar front ’). 

It is clear that a great simplifying theory such as 
this offers a basis for long-range forecasting of the 
weather in our latitudes If we accept the theory, it 
IS not difficult to see that the general character of 
the weather over long periods may follow changes in 
the extent and shape of the region of cold sea, for the 
polar caps must, in the long run, coincide with the 
regions of coldest water. For example, the presence 
of a tongue of warm water projecting into Arctic 
regions, such as the so-called Gulf Stream of the 
North Atlantic, will push this boundary back towards 
the pole, and cause contrasts such as are ofiered in 
winter by the cold climate of Labrador and the 
relatively mild climate of Iceland. 

We may consider now whether the past severe 
winter cannot be connected with some modification of 
the normal temperature of the seas within the area of 
exceptional cold The immediate cause of the severe 
weather has clearly been the persistence of northerly 
and easterly winds over Russia and Central Europe 
circulating round an ‘ anticyclone ’ or region of high 
barometer over Scandinavia and Finland ; which 
anticyclone has generally been separated from the area 
of high pressure that normally covers Siberia in 
winter by a region of relatively low pressure over 
Russia. Now Prof. Witting found in the Baltic in the 
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about 10 fathoms, beneath the very warm surface 
water, heated by the sun, having altogether a volume 
much greater than that of a whole normal year’s out- 
flow from the Baltic into the North Sea, and having a 
temperature about 10° F. lower than the average. The 
surface waters of the Baltic are derived ultimately 
from the mixing of the river water with that finally 
ascending from such deeper layers, and this cold water 
might well chill their surface waters, and the air in 
contact with them, for two years or more, m accord- 
ance with the time that the water might be expected 
to take in passing away along the Norwegian coast ^ 
Such chilling would cause the anticyclones which are 
so apt to form over Scandinavia to be more than 
usually persistent, as has been the case this winter. 
In this way the action of the cold water, which is far 
too small to produce directly a degree of cold such as 
has been observed, may do so indirectly through the 
agency of the wind, and the resulting accumulations 
of ice and snow will carry the process still further 

It seems clear that if the action of a single sea such 
as the Baltic can be so great, there is a great field open 
for international co-operation in the systematic study 
of the physical states not only of the Baltic but also of 
all the seas and oceans in and aroimd Europe, includ- 
ing the Caspian and the Black Sea. This should be 
done once a year, if not twice, and the results should 
be published quickly, so as to be available for long- 
period weather forecasting. This was in fact the 
policy of the International Council for the Exploration 
of the Sea before the War. It is hoped that the re- 
marks that I have made will show that permanently 
to abandon such a scheme may be to throw away the 
opportunities of saving millions of pounds that would 
be afiorded by the prediction, m good time, of winters 
such as that of 1928-29. 

W. J Pettersson 

Refraction of Light Waves by Electrons. 

It is an established fact that wireless signals trans- 
mitted from any place are readily received at the 
diametrically opposite place on the globe. The 
explanation usually given of the phenomenon is that 
the ions in the Heaviside layer make the speed of pro- 
pagation of the waves greater in that layer than m 
the ordinary air below and thus bend the waves round 
the earth by a process of refraction. Larmor has 
developed the mathematical theory of the refraction 
{Ph%l Mag., December 1924), and has shown that if c is 
the velocity of light in vacuum and c' in the presence 
of electrons, then c and c' are related by the equation 


where N is the number of electrons per unit volume, 
e and m are the charge (in e m.u.) and the mass of an 
electron, and X the wave-length Assuming X = 10® cm 
for radio waves, calculations show that an electron 
density of 0 3 per c.c is enough to produce the 
observed bending round the earth. 

In the case of light waves, X is of the order of 
10~®cm This will lead to a large value of N in order 
that light waves may bend round the earth. If the 
refraction of lightwaves by electrons is to be observed 
in the laboratory, the curvature of the rays has to be 
much larger, and hence a still larger value of N will 
be required. 

So far as we are aware, the bending of light waves 
by electrons has neither been attempted nor its possi- 
bility discussed For some time past we have been 

* The hrackish water leaving the Baltic by the Oeresound and the 
Belts afterwards forms the * Baltic current ’ along the west coast of 
Sweden and Norway 
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experimenting to detect this effect, but before trying 
the actual experiment we thought it worth while to 
discuss if, under ordinary laboratory conditions, it is 
possible to obtain a sufficiently dense cloud of electrons 
to produce observable bending of a light beam. The 
results of our theoretical deductions are here set 
forth 

Langmuir has shown (Phys. Rev , April 1923) that 
the density of space charge (po) at the surface of a 
plane hot surface is given by the equation 

Po= 19260 X T e s u. per cm 3, 

where is the saturation current expressed in amperes 
per sq cm of the hot surface at temperature T°K 
The density of space charge (p) at a distance y from 
the surface is also given by 

p = pJ{V2.L,.y+l)% 

where ij = 4 59 x 10® x T-l ^ cm "i, expressed m amp. 
A thoriated tungsten filament of diameter 0 155 mm. 
and containing 1 per cent ThOg gives an electronic 
current of about 20 5 amp /cm ^ at temperature 
2300° K (cf Langmuir, Phys, Rev,, October 1923) If 
we take a strip of thoriated tungsten giving this 
current at this temperature, then pQ will be equal to 
8232 e s.u /cm and the density N of electrons at the 
surface of the hot strip is found to be 1 724 > 10^® 
Also, since Lq—625S (approximately), the density {N) 
of electrons at a distance 2 / is 1 724 x 10^^/(88502/ +1)^ 
The expression shows that the electron density de- 
creases rapidly with increase of distance from the 
strip This variation of density will produce a curva- 
ture in a beam of light passing over the surface of such 
a strip Since, to a first order of approximation, the 
refractive index fj,— clc'=l-N.e'^\^l2Tm, the curva- 
ture of the beam at a distance y from the strip will be 

dy'~ 27rm ’ dy (88502/ + 1)®’ 

for sodium light, X = 5 8 x 10~®, the negative sign indi- 
cating that the beam will bend away from the strip. 

At the surface of the strip ( 2 /= 0) the curvature of 
the beam will be numerically equal to 4 6 x 10"®. If 
we assume that this curvature is maintained through- 
out the passage of the light over the whole length of 
the strip, say 10 cm , then the light beam, which on 
entering the electron atmosphere just grazes the 
surface of the strip at one extremity, will on emergence 
at the other extremity be shifted through a distance 
of 23x10"® cm. from the surface. This shift will 
evidently be greater than the actual shift, since the 
expression for the curvature given above shows that 
it IS not constant but that it diminishes rapidly with 
the increase of y — the distance from the strip. A 
more detailed calculation shows that the actual shift 
will be approximately equal to 7*8 x 10"^ cm. This 
shift, though small, should be detectable if suitable 
experiments can be arranged 

The smallness of the shift is due to the fact that the 
emitted elections are mostly concentrated near the 
surface of the strip. At a distance of only 0 1 mm. 
the electron density falls to one ten-thousandth part 
of its value at the surface A more favourable con- 
dition for bending the light beam will possibly be set 
up if the electron cloud is pulled upward by a posi- 
tively charged plate held a few millimetres above the 
surface of the hot strip 

S. K. Mitra. 

Hbishikesh Rakshit 
Wireless Laboratory, 

University College of Science, 

92 Upper Circular Road, Calcutta, 

April 11 
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An Experimental Investigation of the Thermal 
Relations of Energy of Magnetisation. 

This note is a first report of experiments undertaken 
for the purpose of determining the mechamsm of the 
degradation of energy which accompames magnetisa- 
tion m ferromagnetic substances. The present ex- 
perimental method consists m observing the change 
in temperature of a test specimen produced by a 
change in the magnetising force at consecutive 
intervals in a single cycle of magnetisation 

The test specimen is in the form of 106 bars of 
soft steel drill rod 1 mm. in diameter. The bars are 
so mounted as to form 8 coaxial, concentric cylinders, 
and the lengths of the cylinders are so determined as 



Fig 1 

to give the aggregate the form of an ellipsoid of revolu- 
tion the nunor and major axes of which are 3*4 cm. 
and 60 cm. respectively. 106 copper bars of the 
same dimensions alternate with the steel bars in the 
structure. 106 thermocouples are constructed by 
connecting adjacent copper and steel bars alternately 
with 3 mm. lengths of No. 40 copper wire and No. 34 
eonstantan wire. A coil around the centre of the 
elhpsoid pernuts the evaluation of the total magnetic 
flux m the specimen. The entire specimen is im- 
bedded in nee powder and placed in an evacuated, 
silvered glass tube. Adequate thermal insulation 
isolates the latter from the magnetising solenoid m 
which it IS placed. 

The stabihty of the entire electrical and thermal 
system is indicated by a zero shift of 2 mm. per hour 
on a scale 6 metres from the thermocouple galvano- 
meter. A measure of the uniformity of the mag- 
netising field in the ellipsoid is obtained by connecting 

x2 
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half the thermocouples (associated with the inner 
bars) in opposition to the other half In these 
circumstances a reversal of the full magnetising field, 
which produces a rise in temperature of the steel 
corresponding to a galvanometer deflection of 220 
mm., 3 nelds a deflection of only 4 mm. 

The results of the investigation are given by the 
accompanying curves (Fig. 1) where intensity of 
magnetisation and temperature are plotted agamst 
true magnetismg field Curve ah is the upper part 
of the usual ‘ hysteresis loop ’ for the steel. The 
dotted portion indicates the loop obtained when the 
impressed field is reduced to zero and then restored 
to its former value. The curve a' h' shows the total 
change in the temperature of the steel at every stage 
in the process of demagnetisation and reversal of 
magnetisation. The dotted curve sho-ws the total 
change in temperature corresponding to the process 
indicated by the dotted portion of the hysteresis curve. 

The not inconsiderable cooling of the steel in the 
neighbourhood of zero magnetising field, as well as 
the contmued cooling accompanying remagnetisation 
on the upper part of the hysteresis loop, are notable 
features of this record. 

Walter B. Ellwood. 

Physics Laboratories, 

Columbia University, 

New York, U.S.A , April 10. 

Mine Lighting and Retinal Sensitivity. 

In the review of Dr Whitaker’s recent book on 
“Mine Lighting” in Nature of Mar. 2, p. 310, 
reference was made by the reviewer to the causes of 
miner’s nystagmus. I have not had the opportunity 
of examining the book myself, and therefore do not 
know what factors are considered to be most significant 
in producing this troublesome ocular disease 

In my own investigations, however, I have dis- 
covered several actions of light upon the retina which 
are probably of fundamental importance in this con- 
nexion. When the retina is stimulated by white or 
coloured light with an intensity below a certain critical 
value — a intensity — an inhibitory reaction is evoked 
which depresses the sensitivity of the visual receptors, 
whereas if the light is above that value their sensi- 
tivity becomes enhanced Thus a feeble light of 
a intensity is doubly harmful, first, because the 
intensity is too low for comfortable vision without 
eye-strain, and, second, because its reflex action is 
i^ibitory in character 

In coal mining the source of light is of low intensity, 
and the reflecting power of the coal surface is also low. 
It can scarcely be doubted, therefore, that the in- 
tensity of light reaching the retina is below the thresh- 
old enhancing value, and thus it maintains the 
receptors in a much depressed condition. 

The prevailing view of the visual functions of the 
spectrum has been to regard all colours or wave 
frequencies as factors contributing only to the forma- 
tion of the white sensation. Undoubtedly they have 
this effect, but it is far from being the whole truth, or 
perhaps even the most important part of the truth. 
Each wave frequency is an energy stimulus of a distinct- 
ive physiological character the complete functions 
of which are yet unknown. I have found, however, 
that the enhancing power of violet light above the 
a intensity is about seven hundred times as great 
as that of yellow. Thus it follows that since violet 
contributes very little to the illuminating power of a 
light, its chief use when above a intensity is to act as 
a sensitiser of the retina for the reception of the 
illuminating colours, a function which it performs 
with extraordinary efficiency. 
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I have seen it stated that during the War the 
Admiralty found the ability to distinguish objects on 
the sea at night or in feeble illumination was much 
increased by previously stimulating the observer’s 
eyes with violet oi blue light This is to be expected 
from the extraordinary enhancing power of violet 
light Probably the same procedure would be bene- 
ficial wherever observations are to be made with weak 
light, such as m the use of the microscope or in count- 
ing scintillations, etc. 

In mine lighting under present conditions, the lamp 
seems to have too low an illuminating power and is 
probably greatly deficient in the sensitising violet 
rays On both accounts the retinal sensitivity is 
greatly depressed Under such conditions visual 
aemty and luminosity contrast on which it depends 
are both diminished in value. 

Possibly the miner’s optical troubles could be 
diminished or even eliminated by obtaining an illumi- 
nant which will supply violet rays of the required 
intensity, and by raising the illuminating power of the 
light above the threshold enhancing value, which for 
white light appears to be about 0 25 metre-candle. 

Possibly much improvement could be obtained 
even under present illuminating methods, if it is not 
impracticable, by preparing a quickly diying white 
material which the miner could smear over the coal 
face at which he is working, and so obtain the full 
benefit of such light as he possesses, 

Frank Allen. 

Department of Physics, 

University of Manitoba, 

Winnipeg, April 16. 

Variations in Sex Expression in Ranunculus, 

We have now been working on problems connected 
with androecial and gynseceal variation in Ranunculus 
for several years and wish to supplement the remarks 
by Mr. J. Parkin in his letter published in Nature of 
April 13, p. 568 

Plants of R acr%s and R bulbosus with the stamens 
partially or entirely deficient in pollen production, 
and with correlated reduction in the size of the 
flowers, have long been known. There are many 
scattered references in botanical literature to this 
condition. Thus an interesting note on the subject 
was published in Nature so long ago as 1878 (vol. 
18, p. 588), and other references are given in Knuth’s 
“Handbook of Flower Pollination”, ii. 18, 24 (Engl, 
transl 1908) and by Sorokin, Genetics (12, 59 , 1927) 
Varying grades of ‘ femaleness ’ were noted by us at 
Kew in 1914 m three species of the genus, but the 
War and accumulation of work immediately after 
prevented experiments being carried out, though one 
of us mentioned their occurrence m a paper published 
m the New Phytologist (18, 254 , 1919) 

We have found all grades between plants with 
completely hermaphrodite flowers and those with no 
functional stamens. The occurrence of every possible 
intermediate has made the work of scoring extremely 
difficult and, to a certain degree, arbitrary. On the 
other hand, our method of scoring led to Whyte’s 
interesting and important discovery of the time- 
factor as a cause of the appearance of hermaphrodite 
or unisexual flowers. Little purpose can be fulfilled 
by giving a Latin name to the composite group of 
sex variations. 

Mr. Parkin, rather surprisingly, does not refer to 
the hvmg plant he kindly sent us. This was a male 
plant, m that all its flowers were, and have each 
season remained, fimctionless on the female side. It 
is the most interesting buttercup we have yet seen 
and it has been used in genetical experiments to 
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produce generations not yet scored bej^ond the F^. 
The flowers have an increased number of nairow 
petals and, in general appearance, recall those of 
R. ficana, yet it is certainly R acris. The plant has 
been multiplied vegetatively, and good specimens are 
preserved in the G-enetical Herbarium at Kew. So 
far as we know it is the only ‘ male ’ R, aciis plant 
ever recorded. 

We are inclined to think that Mr. Parkin’s suggestion 
that R. acris is in the incipient stage from herm- 
aphroditism to gynsedioecism (or even to complete 
dioecism) is not improbable. We made a similar 
suggestion in a paper on the genetics of R, acris and 
R. bulbosus recently sent to press. Our field observa- 
tions have proved that in some populations — ^widely 
scattered m England and Scotland — the percentage 
of female or intermediate forms is very much higher 
than one per cent, and in some counts it even approxi- 
mated to fifty per cent. 

Lastly, we wish to ask any reader observing sex 
forms or any abnormalities in any British species of 
Ranunculus to send us living specimens for genetical 
and cytological analysis. 

E. M. Maesden- Jones, 
W, B. Tueeill 
The Herbarium, 

Royal Botanic Gardens, Kew, Surrey, 

April 27. 

The Arc Spectrum of Phosphorus. 

The arc spectrum of phosphorus has been investi- 
gated by Saltmarsh and by McLennan in the Schu- 
mann region, and the lines belonging to the funda- 
mental transition have been arranged 

according to Hund’s theory by McLennan [Trans. 
Roy. Soc. of Canada, vol 21, sec. 3 , 1927). 

The lines belonging to the second group of transi- 
tion 2M^['Ni< — N^) he, according to the horizontal 
comparison method of Saha and Majumdar, in the 
region v 9400-10300-10800 [Indian Journal of Physics, 
September 1928, p. 72). Similarly, the lines due to 
the transition 2M^[Ni <. — Og) have been located at 
18000-20518. 

The spectrum of phosphorus in the infra-red region 
has not yet been investigated, but as both sihcon 
and sulphur are present in the sun, it was assumed 
that phosphorus should also be found. Taking the 
infra-red solar lines as given in the ‘‘ Revision of 
Rowland’s Preliminary Table of Solar Spectrum 
Wave-lengths,” I located these lines with the aid of 
known differences APj^_2=151, AP 2-3 = 249, in tho 
regions predicted. The 4P - 4^2 lines and 4P - 4P 
lines due to the transition — N^) have been 

found at v= 10565 to 11095. Attempts are being 
made to verify the identification by taking a spectrum 
of phosphorus in this region 

The second group of lines, 2714"2(P'i-< — ^ 2 )» 
identified in a group of lines obtained by Geuter in 
the region X4600-6000, and have been identified with a 
number of faint solar lines. The identification seems 
to be unmistakable. 

I have thus obtained two successive members of 
a Rydberg sequence, and calculated the lomsm’g 
frequency to be v — 85521, corresponding to a voltage 
of 10’68 volts The ionisation potential of phos- 
phorus IS thus found to be slightly higher than that 
of sulphur, the element succeeding it in the periodic 
table. We have a similar case in mtrogen and oxygen 

The investigation thus establishes the presence of 
phosphorus in the sun. D. G. Dhavale. 

Physics Department, 

University of Allahabad, 

Mar. 18. 
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An Optical Method for Analysing Photographs 
of a- Ray Tracks. 

Me L. F. Cuetiss, writing in Natuee of April 6, 
describes a method for examining stereoscopic photo- 
graphs of a-ray tracks taken by two cameras at right 
angles The method which we have been using for 
some years foi the measurement of the lengths and 
initial directions of emission of /3-ray tracks (originally 
suggested to us by Prof. C T. R. Wilson) depends on 
the same essential principle as that described by Mr. 
Curtiss, and our experience confirms his observation 
of its accuracy and convenience. We described the 
method in a paper on “ The Ranges of Secondary 
/3-rays ” [Phil. Mag , 2, p 1110, 1926) as follows: 
“ The lengths of the tracks were obtained from the 
stereoscopic photographs by replacing the photo- 
graphic plates in the cameras, illuminating them and 
tracing out the common image which coincides in 
space with the original track ”. We have also used 
the same method in an examination of the initial 
directions of emission of photoelectron tracks [Proc. 
Roy /S'oc , A, 121,p 612; 1928). In the case of observ- 
ations with /3-rays, since the track is not in one plane, 
the use of the translucent screen (as described by Mr. 
Curtiss for a-rays) is not applicable 

In our experiments the axes of the two cameras 
were not at right angles, but were inclined at a small 
angle of about 20°. With this arrangement it is 
possible to sec the track in stereoscopic relief, if, in- 
stead of holding a screen in front of the camera, we 
look through one lens with the right eye and through 
the other lens with the left eye. In actual practice 
this greatly facilitates the measurement of the tracks. 
A fuller account of the method will shortly be pub- 
lished elsewhere. J M Nuttall. 

E. J. Williams. 

The Physical Laboratories, 

The University, 

Manchester. 


Geotropism and Antennae. 

I HAVE ]ust been listening to a discussion, at the 
Zoological Laboratory, arising from some interesting 
observations by Mr G, L. Clarke on the tropisms of 
Daphma. A question was asked as to the conceivable 
mechamsm of geotropism in an animal very little 
heavier than water and with no air-bladder, and an 
expert m crustacean appendages suggested that, as 
the ammal slowly sinks, fine sensory hairs on the 
appendages are bent upwards. 

It has since occurred to me that, when passively ex- 
tended, Daphma' s two swimming antennae, branched 
and set with long fern -like bristles, will offer relatively 
great resistance to movement downwards through the 
water, a resistance on a long lever which must be met 
on the short internal arm of the lever by at least ten 
times the force in the muscle or ligament involved. 

The actual stimulus for geotropy (positive or 
negative) might therefore be either an increase in 
tone of the lower muscles of the antennae, or a decrease 
in tone of the upper muscles. If this hypothesis be 
considered plausible, we have an explanation why 
nauplii and copepods have evolved these two dis- 
proportionately long swimmmg-arms, in place of 
being content with the series of short equal paddles 
or oiha which suffice for so many other orgamsms. 
It is no longer remarkable that the most promi- 
nent swimming organ of the larva should be an 
important sense-organ in the adult decapod — for it 
has always been a sense-organ. 

Geo. P. Bidder. 

Cambridge, May 1. 
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Science and the Classics/ 

By Prof. D’Aecy Wentwoeth Thompson, C B , F.R S. 


I T lias been the rule from time immemorial, not 
the exception, for science and the humanities to 
go hand in hand. Aristotle the naturalist wrote of 
poetry , Plato was a lover of astronomy , Theo- 
phrastus the botanist was a master of rhetoric, 
whom even Cicero admired , Celsus the physician 
was an encyclopaedic scholar after the taste and 
fashion of his age When the humamstic tradition 
was at its height in the ‘ revival of learning,’ Galen 
and Hippocrates were read by all. Linaere the 
physician helped to bring Greek into England, and 
was one of the great scholars of his time Moreover 
our physicians have never lost but have richly 
inherited and enj oyed the classical tradition , Payne 
and Greenhill, Osier and Clifford Allbutt in our 
own time, were scholars after the manner of Haller 
and Boerhaave and Richard Mead and Sir Thomas 
Browne Cuvier, busiest of men, wrote a com- 
mentary on the natural-history books of Phny. 
Linnaeus himself could write of Nature with a 
scholar’s pen and look upon her with a poet’s 
eyes * the severe ‘‘ Systema Naturae ” was the 
work of one who fell on his knees when he beheld 
the sunlit gorse at Hampstead, and apostrophised 
mother Nature in words which sound like the echo 
of an Orphic hymn “ Natura, Pilia Dei, rerum om- 
mum Magistra, autodidactos, indesmenter laborans, 
nunquam festinans,” etc 
If a man’s mind be open to the influences of 
culture at all, he finds not a little of it within the 
range of his own profession, even though it be a 
technical one. My owm science of zoology looks a 
very different thing at my age from what it did 
forty or fifty years ago Around its bare facts have 
grown the stories and associations which travel, 
friendship, reading have supplied. Loose threads 
have woven themselves into a web. A fact dis- 
covered yesterday is balanced by the history of 
two thousand years Knowledge is no longer 
something learned in the study, but that is im- 
bibed during one’s wanderings through the world , 
not something which is contained m a book or 
books, but which m all lands and languages is part 
of the living speech and daily business of men, part 
of the common birthright of mankind 
The faculty of weaving wider and wider associa- 
tions around our work and thoughts, and of thus 
enlarging the horizon of our minds, is helped by 
that sympathetic attitude and spirit of which a 
broad education has laid the first foundations. But 
again, the Muses are often kindest to those who 
have worshipped little at their shrine. It is 
common nowadays for clever schoolboys to spend 
many hours of every day in a chemical laboratory, 
from the age (say) of fourteen : an age at which we 
were learning Greek, and Plato’s young Athemans 
were playing on the lute. It might be supposed 
that our young chemists were laymg up for them- 
selves what Talleyrand called “ une triste vieillesse ” 
By no means. So wonderful a thing is a schoolboy, 

^ Erom the presidential address delivered to the Classical Association, 
Cardiff, on April 9 
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such a piece of work is a man, that our schoolboy- 
chemists are little the worse of their narrow and 
eccentric education The learned chemist is still 
a learned man ; m love and knowledge of the arts 
the chemists are scarcely beaten by the scholars 
Not a few are steeped in the romantic history of 
their science, know what is to be known of ancient 
Greek and Egyptian chemistry, search out the 
medieval secrets of the poisoner, the alchemist, and 
the magician, and are versed m the Arabic and 
other recondite languages in which so many secrets 
are hid 

If it be an attribute or an end of culture to find 
something which shall take us out of our narrow 
lives, help us to forget the routine of our employ- 
ments, and bring us in touch with the wide world, 
old and new, near and far away, to read history 
and poetry is a simple and time-honoured way , 
nor IS there better history or poetry than that which 
the dead languages enshrine. Men who love these 
find them very helpful , they enable young men to 
see visions, they help old men to dream dreams. 

A few months ago a scholar died, full of years and 
of honour, m whom science and the classics were 
very perfectly combined Sir Wilham Thiselton- 
Dyer was the acknowledged head of English botany , 
as botanist and gardener his influence went out 
into all lands, to the benefit of mankind, from the 
garden where he had the happiness to dwell , and 
all the while he was a true scholar, a Hellenist, 
acute, fastidious, and profound. 

Thiselton-Dyer learned his Greek and Latin in 
a London day-school ; so did I mine in Edinburgh 
— that Schola Nova of Dunedin where my father 
had taught R L. Stevenson and Andrew Lang and 
many another , had read the whole Aeneid through 
with them as beginners, and told them they were 
the first child-manners who ever circumnavigated 
that noble poem In seven years at school I never 
had a lesson m science, nor yet, I beheve, had 
Dyer ; but he and his companions, and I and mine, 
were botanists and naturalists in our teens. It 
was a Golden Age, when there were no scholarships 
to win, no examiners to satisfy We had freedom 
to follow our bent, and leisure in which to teach 
ourselves. 

If there was one school-book which Thiselton- 
Dyer loved more than another it was Virgil’s 

Georgies ” Virgil never fails us, nor wearies us, 
nor does custom stale his infimte variety. The 
schoolboy thinks the “ Georgies ” an easy book ; 
the old scholar knows it to be hard, finds in it 
semper ahqmd nov%, and is tantalised and fascinated 
by its difficulty. There is a Ime near the beginning 
about the “ slow months ” of the year, wherein 
Augustus found his heavenly habitation '' Anne 
novum tardis sidus te mensibus addas % ” Halley 
the astronomer, commg to Martyn’s help, ex- 
plained the Ime by the brief statement that “ Leo, 
Virgo, Libra, and Scorpio are really of slower 
ascension than the other eight signs of the Zodiack ; 
to which Virgil no doubt alluded.” But scholars 
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have been slow to accept an interpretation which 
seemed, as it seemed to Heyne, more subtle than 
poetic , and Conington declares that tardus ‘‘ need 
be no more than a disparaging epithet, intended to 
exalt the power of Caesar, who is to speed the 
year ” f Dr Fotheringham has given me a full 
explanation, on Halley’s lines The ‘ months ’ are 
signs of the zodiac, or the corresponding spaces 
which the sun travels over in a month Owing to 
the obliquity of the ecliptic the signs, or the corre- 
sponding spaces of 30°, do not rise above the horizon 
in equal times The calculation is somewhat 
techmcal, but the result is, briefly, that in the year 
35 B c and the latitude of Naples, the four signs 
above-mentioned took each about 2| hours to rise, 
while Aries and Pisces, at the other end of the 
scale, rose in about an hour and ten minutes In 
other words, the signs round about the autumnal 
equinox took more than twice as long to rise as 
those about the vernal equinox , and the middle of 
the four ' slow months ’ lay precisely between 
Virgo and Libra or ‘the Claws', — “Qua locus 
Erigonen inter, Chelasque sequentes, Panditur ” 

Dr Eotheringham tells me another fact, which 
was quite new to me . namely, that what looks hke, 
and IS generally taken to be, a parallel passage in 
Manihus has an entirely different meaning . “ Ne 
mirere moras, cum Sol adversa per astra Aestivum 
tardis attollit mensibus annum ” This refers to the 
sun’s ‘ anomalistic ’ motion, which is fastest at 
perihelion and slowest at aphehon ; that is to say, 
in classical times it moved fastest m Capricorn and 
slowest in Cancer , and ‘ mensis ’ here means the 
monthly course of the sun Now it so happened 
that the three signs in which the sun moved slowest, 
Gemini, Cancer and Leo, were precisely those in 
which (and in which alone) the zodiacal figures were 
depicted with the head or front towards the east. 
So Mamlius frames the conceit that the sun moves 
slowly because these astra are adverse. 

The naturalist, the botanist, and the astronomer, 
when they betake themselves to the classics, stnve 
continually to interpret them : as generations of 
their kindred have been doing for five hundred 
years Now and then a nail is set in a sure place ; 
and the task continually advances, without ever 
coming to an end Some day, but not yet, Greece 
herself will help us Only of late has the botanist 
had a flora of Greece which he can depend upon , 
we are sadly ignorant of its fauna. We long 
especially for better knowledge of its vernacular 
names of beast and bird and plant and creepmg 
thing, such as are proving of deep interest to the 
naturalist and the scholar in the multitudinous 
dialects of Italy. 

The humblest task of the naturahst is the identi- 
fication of species , but, both in biology and the 
classics, it lies at the root of the whole matter. If 
we do not know the flower of which a poet sings, 
we blur the outline of his picture and miss his most 
delicate allusions. You remember, in the “ Oedipus 
Coloneus”, how the clustering flowers of the nar- 
cissus, 0 KaAAt/SoTp-u? vdpKLcroros, Spring up under the 
dew of heaven, and make the fxeyaXalv Oealv 
dp-^aiov crT€<lidv(i)fxa — the time-honoured garland of 
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the Magnae Deae My brother of our Greek chair 
brought me the passage only the other day, to ask 
me what flower vdpKLo-a-os was , I told him (to be- 
gin wuth) that it was a narcissus, which is to say, a 
daffodil But we may read, in the “ Hymn to 
Demeter”, how Proserpine was gathering narcis- 
suses, when she, poor maid, “ by gloomy Dis was 
gathered ”. I thought she had her little feet on the 
unbending corn, and poppies in her hair ’ How 
came she to be pickmg daffodils, when the autumn 
was come, and she must be stolen away and leave 
her earth-mother desolate and forlorn The 
simple, pretty explanation is that we may find a 
tiny, late-flowering daffodil, Virgil’s “ sera coman- 
tem narcissum ”, growing in Greece and Italy, on the 
dry hills where there is no moisture but the dew ; 
it flowers with the autumn crocus, Sophocles’ 
Xpvaavy^s KpoKos, and lasts until winter comes. 
Proserpme picked it with the last rose of summer 
and the crocuses, for her farewell nosegay , she 
took it down with her to Pluto’s realm, and men 
call it her dpyatoi/ ar€c}>dvu)p,a 

Our daffodils have little or no perfume But the 
old fifteenth-century traveller Busbequius, the 
same who brought the Constantinople Dioscondes 
to Vienna (which Sibthorpe went to Vienna to see), 
found our little autumn daffodil “ miro odore 
fragrantem ”. When Proserpme picked her daffodil- 
nosegay, such a fragrant incense-smell went up that 
Heaven and earth and sea all laughed for ]oy . 

KT/wSet 8’ “Jraj r ovpavh'S €vpv<5 VTT^pde 

yald T€ Tacr eyeAacrcre, kol aXpLyphy ot^pLa Oakdo’cryjs, 

We miss somethmg, if we say that narcissus 
means a daffodil — and pass on ' 

One of my father’s colleagues in Ireland was 
J. F. Davis, who edited the “ Eumemdes ”, he was 
a very learned but eccentric man Going home on 
one of my undergraduate vacations from Cambridge, 
I met Davis in a Galway street ; who cried out from 
afar off — ^it was his only greetmg : “ Can you tell 
me what plant Phny’s Cassia really was ? ” It 
happened that a German scholar had lately de- 
clared “ Quid Cassiae nomine veteres appellarint, 
nunquam divmabimur ” Now when Virgil and 
Ovid speak of cassia, along with thyme and rose- 
mary, they mean marjoram, and it is so depicted in 
the Vienna Dioscorides. Martial’s Cassia, which 
was burnt for mcense on a funeral pyre, was the 
Semitic name of a sort of cinnamon, brought home 
from India by the spice merchants Early com- 
mentators mix up the poisonous Italian spurge- 
lauiel (a sort of Daphne) with both of these ; and 
Pliny mentions them, all three If I had known as 
much as this fifty years ago, I might have given 
Davis a partial answer to his question. But Plmy 
also mentions a kindred spice or drug, an evil- 
smellmg spikenard from the Ganges, which he calls 
Ozaenitis a word which one would never doubt 
came from ofetv, ‘ to smell ’, if one did not know 
that so obvious a Volksetymologiewa^s almost certain 
to be untrue This strange name and substance 
Thiselton-Dyer has ingeniously explained. 

If we enlarge our knowledge of ancient geography 
by the help of Greek and Arab geographers, we may 
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follow, with delight and wonderment, the old trade 
routes known to Smdbad the Sailor, and to Solomon 
the Kmg The Periplus of the Eed Sea leads us by 
one of these straight to the ancient city of Ozene, an 
entrepot of the spice merchants It has changed 
neither its name nor its commerce , it is the rich 
city of U]]ain, m Gwalior, the busy centre of the 
Indian opium trade Dyer had the acumen to de- 
tect that Ozaenitia was spikenard from Ozene , just 
as in Dioscorides, Mossuhtis was Cassia from Mos- 
sylon, the ancient haven hard by Cape Guardafui 
where the spice-merchants landed their costly bales 
— ^the “ aromaticae species quas mittit Eous 
When Carlyle was old he wished they had taught 
him the constellations when he was young, and 
‘‘ made him at home in the starry heavens ” , and 
I too wish I had learned as a child to read the 
picture-book of the sky It is an infinitely noble 
and exalted theme. It was the first art which grew 
into a science in the hands and minds of men 
Some say it gave mankind a first glimpse of the 
divine ; by man’s soul and by the stars of heaven 
Sextus the Mathematician declares that Aristotle 
found his way to God ; and it is written that the 
firmament showeth his handiwork. The Greeks 
covered the sky with fairy-tales — fabulis Gran 
complevere caelum,” said Martianus Capella ; and 
Quintilian declares that no man can understand the 
poets if he be ignorant of astronomy — “ nec si 
rationem siderum ignoret, poetas intelhget ” 

On the threshold of this delightful study we are 
met by the cardinal fact that the panorama of the 
heavens is continually but very slowly changing , 
so that the heavens of which Aratus tells are not 
our heavens, and Homer’s pictures of the sky, 
though they are exquisitely true, are no longer to be 
seen by mortal men. For the heavens have their 
Great Year, in which each month of the twelve is 
2000 years long, and a single day is threescore 
years and ten Some hold this to be the true theme 
of the Fourth Eclogue The Great Year, the Old 
Year, is drawing to its close when “ Ultima Cumaei 
venit iam carminis aetas ” , and anon, when “ in- 
cipient magni procedere menses ”, the Great Year 
begins anew. The Great Year and the precession 
of the equinoxes by which it is explained are 
doubly and trebly interesting to the classical 
scholar. Its discovery is commonly attributed to 
Hipparchus, and constitutes his title to immortahty ; 
this is a crucial argument of those who hold that 
the Greek gemus was alone capable of transmuting 
crude barbarian knowledge into true science and 
wisdom. But the Assyriologists have lately found 
that this palmary discovery was made, at least 
essentially, two hundred years before Hipparchus, 
by Kidinnu, Pliny’s Kidenas, of Sippur in Chaldea , 
and the Babylonian astronomer has his place 
henceforth among the greatest of men. 

Ulysses leaned on his long oar and watched the 
Pleiad and Bootes and the Bear — Bootes who sets 
so tardily, and the Bear who turns and turns 
about, and glares upon Orion, and never dips his 
feet in Ocean’s stream. But we who know that 
the Bear never sets in our northern sky, are sur- 
prised to find him setting like other stars, and by 
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no means d/x/xopos wK^avolo Xo^Tpwv, when we go to 
the Mediterranean or the Aegean It is many a 
day of the Great Year since the Bears went dry- 
shod over the Aegean , but to tell just when they 
last did so is a simple matter, in the art or science 
of astronomical chronology The Bear was d/x/xopo? 
Aoerpwi/ o)K€avoto in the Mediterranean about 800 or 
900 B c , and for some centuries before Homer tells 
us that on the night in question Bootes, Orion, and 
the Pleiad were all visible together , and we may 
take it for granted that they formed a notable 
configuration, the place and season of which men 
were accustomed to observe Ulysses was navigat- 
ing by the stars , but why mention so many stars 
for such a simple thing ^ We glance nowadays up 
at the sky, find the Pointers, and follow them to the 
Pole-star in a moment But in Ulysses’ time there 
was no pole-star, nor had there been one for 
hundreds of years ’ 

Greek mariners steered by the Great Bear, and 
Tyrians by the Little Bear, but both alike were 
makeshifts, for neither Bear stood at the pole and 
neither could stand still Only in some particular 
position would either of them give the true north, 
and that position must be defined by other stars. 
Suppose Ulysses out a-sailing one October mght, 
about a thousand years before the coming of our 
Lord , a little before the dawn he saw Arcturus 
and the Pleiad, balancing one another as it were, 
one hanging above the eastern horizon, the other 
over the west Down in the south-west Orion was 
shining, the Bear was watching him with his 
two bright eyes , just then these two eyes (which 
we call the Pointers) lay one to one side and 
one to the other of the meridian , and the Bear 
himself, body and tail, stretched away into the 
north-east from this meridian line Ulysses looked 
at the Pointers and knew he was facing to the 
north , he then kept the Bear on his left hand, 
in the position in which it then was, and so 
steered to the south-west He was on his course 
to Scheria 

The distinction between science and the classics 
vamshes away when we come to history, archeeo- 
logy, or folklore, wherein the object of our study 
IS mankind Andrew Lang and a few others began 
to show us, a generation ago, how there was a 
science m the homeliest words and things, and the 
spirit of history in a game, an incantation, or a toy. 
In the “ Pharmaceutria ” of Theocritus we used 
to think the magic bird and magic wheel mere 
witchcraft, superstition, moonstruck madness — 
nothing more Then came Andrew Lang and the 
others, to show the wealth of meaning in these 
unconsidered things We have learned that the 
wheel still hums in the little hands of a Sicilian 
child , and that a kindred wheel roars its dull note 
in the hidden rites of the Australian bush It 
thundered in the horrid feasts of Cretan Zagreus , 
it sounded amidst the loll of drums, as in darkest 
Africa, for Rhea and Bendys and Cotytto Jason 
had it of Aphrodite, to bewitch Medea The 
Sicilian calls it a cicada , the Greeks knew it by 
a bird’s name All the Orphic mysteries, and who 
knows what more out of the dark religions of the 
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East, lie behind the story of the girl who sat under 
the Lady Moon a-smgmg “ Turn, wLeel, turn, 
and fetch my own lad home to me ” 

When my father was writing of the dead 
languages, a dead civilisation had been but re- 
cently revealed , the chance-directed efforts of a 
traveller had shown the w^orld that Nineveh and 
Babylon were ‘‘ seats of tranquil learmng and 
treasured science before ever a fleet had sailed from 
Aulis, or the eagles had promised empire to the 
watcher on the green Palatine ” More than once 
since then has discovery repeated herself, raised up 
the ghost of empires which had gone down into 
the pit, and called from sepulchral palaces the long 
procession of the dead To learn what Greece had 
of her science, her religion, her mysticism, her 
genius, her language, and her blood, from the 
civilisations by which her own was encompassed 
and preceded, is to my mind the greatest puzzle 
of history, the noblest problem for the scholar. 
Were I a younger man I should want above all 
things to know Eg 5 rptian, Assyrian, and Hittite, 
and all the rest of that pre -Hellenic apparatus of 
the scholar which the last century has half- 
revealed I have been dreaming all my life of the 
riches of this Promised Land , a few grapes have 
been brought me from Eshcol — but I am come no 
farther than Mount Abarim. 

When the wind blows from Assyria, it brmgs 
not only odours but also stray whispers to our ears. 
We remember how in the comedy of the “ Birds ” 
the two Athenians who pass by the hoopoe’s 
dwelling on their way to the building of Cloud- 

The South Africa Meeting of the 

T he High Court of geological opinion met for 
the first time in 1878 at Paris, with a member- 
ship of 310 Since that year there have been 
thirteen meetings, held at intervals of three years 
or so, at various capitals or other centres in Europe 
as well as in North and Central America , the long 
interval of nine years which separated the twelfth 
meeting in Canada during 1913 from the thirteenth 
session at Brussels in 1922 was due to the War and 
its aftermath 

The present century is witnessing a remarkable 
extension — in theory and practice — of the principle 
of internationalism in many branches of human 
endeavour , of this the pages of Nature afford 
ample evidence For the geologist extensive 
travelling is indispensable, and this is reflected in 
the steady growth in the number of those attending 
the sessions of the Congress , the record gathering 
of 742 geologists, representing some forty different 
nationalities, is a striking testimony of the extent 
to which world co-operation has grown m this 
science 

For its fifteenth session, the Congress meets 
during the last week of July and during August 
of this year m South Africa at the invitation of the 
Government of the Union, with its headquarters 
at Pretoria The practical support from the 
Government as well as from the mining industry 
at Johannesburg and Kimberley, from munici- 
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Cuckoo-Town, come laden with basket, earthen pot, 
and myrtle-twigs 

Trudging along with basket, pot and myrtle. 

To find some quiet easy-going spot, 

Where we may settle dowm, and dwell m peace ” 

The scholiast, with the ignorance of his kind, 
explains this paraphernalia as so many useful 
implements for scaring aw'ay the birds But now 
w'e learn that in an Assyrian text, from the library 
of King Assurbampal, precisely these three things, 
a box (or basket), an earthen pot, and a myrtle 
spray are named, in the self-same order, as sacred 
utensils, to be used in connexion with the founding 
of a city. Such is the ray of light throwm by 
modern archaeology on a single and apparently 
insignificant line ’ 

‘‘Caput inter nubila condit” — “her head is 
muffled from our sight ” — was said of antiquity, as 
also of fame , and scholarship, hke science, has 
her secrets to discover and her mysteries to 
explore 

Whether we be taught science or the classics in 
our boyhood is not the last word of all But which- 
ever of the twain it be, let us so learn it as to love 
it, and so love it that we may love it to the end * 
a 3’ av ns, ravra creo^ecr^at c/>i,A€6 Trpus yrjpa<s‘ 

Science and the classics ^ The one says (in 
Wisdom’s words) : They that eat of me shall yet 
be hungry. And the other says They that drink 
of me shall yet be thirsty. And both alike con- 
tinually enlarge our curiosity, and multiply our 
inlets to happiness. 


International Geological Congress. 

palities and other public bodies and from various 
generous friends, has made it possible to arrange 
an attractive programme. This is the first occasion 
on which the Geological Congress has met in the 
southern hemisphere, and the exceptional oppor- 
tunities which South Africa offers for the study 
of many fundamental problems of geology will 
make a strong appeal throughout the geological 
world Though the Union of South Africa is not 
yet known with a degree of detail comparable 
writh that reached in some older countries, where 
geological investigation — both official and private — 
has been carried on for much longer periods, enough 
has been accomplished to allow one important 
function of the Congress — the examination of the 
outstanding geological features of South Africa — 
to be carried out with profit and interest to the 
visiting members Unfortunately, the great dis- 
tances involved make heavy demands on the 
geologist’s time and purse, but the efforts of the 
organising committee have met with a considerable 
measure of success, so that substantial concessions 
have been granted by the steamship lines and the 
South African railway administration. 

The first mam object of the Congress — ^to take 
stock of recent advances in geology — has, in accord- 
ance with the excellent practice established at 
previous meetings, enabled certain subjects to be 
placed in the foreground of the discussions The 
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important results that this excellent policy promises 
may be illustrated m the classic symposium on the 
origin of crystalline schists, which makes the 
Oomptes rendus of the London Congress in 1888 
such a valuable record to the student of rock 
genesis Almost ail the special topics set down for 
the meeting in South Africa clearly reflect several 
of the particular features in which the geology of 
that country deserves the special attention of the 
Congress : Magmatic differentiation, pre-Pleisto- 
cene glacial periods, the Karroo System, its strati- 
graphy, palaeontology, and world distribution ; to 
these, rift valleys, the genesis of petroleum, and the 
geological work of micro-organisms have been added 
by special request 

Probably nowhere in the world are the phenomena 
of magmatic differentiation more superbly displayed 
in extensive outcrops than in the umque igneous 
complex of the Bush veld, a petrographical province 
covering more than 16,000 square miles of country 
and including rocks that range from granite through 
norite and various ultrabasic types to massive 
segregations of almost pure magnetite and chromite, 
frequently alternating with bands of that remark- 
able group — ^the anorthosite Needless to say, this 
almost inexhaustible field of study long ago 
attracted the attention of the South African geo- 
logists — of whom Molengraaff, State geologist of 
the former South African Bepubhc, was the first 
to recognise the genetic connexion between various 
members of the Complex By 1922 the more sys- 
tematic survey of the Bushveld had advanced 
sufficiently to induce Prof R A Daly to organise 
a Shaler Memorial Expedition to South Africa, 
with the special object (amongst others) of ex- 
aminmg what Daly and Molengraaff describe as 
“ the largest and most remarkable igneous complex 
yet mapped ” 

South African geological literature has been en- 
riched by two most valuable contributions from 
the members of this expedition , in the first Prof. 
Daly and Prof Molengraaff discuss the structural 
features of the Bushveld Complex {Journal of 
Geology ; 1924), while in the second {Bull. Geol 
Boc. of America ; 1928) Daly gives a briUiant 
analysis of the petrographical and chemical aspects 
revealed by the major phases of the Complex The 
long excursion after this summer’s session of the 
Congress, specially devoted to the Bushveld, follows 
closely the route traversed by Daly and his friends, 
and the membership already secured promises not 
only valuable and profitable results, but certainly 
also a stimulating experience for the South African 
geologists concerned It need scarcely be said 
that the curious occurrences of primary deposits of 
platinum, for which the Complex is gradually 
assuming great economic importance, including 
those strange and unique vertical ‘ tubes ’ of 
dunite, are not to be overlooked on this excursion 

Since the days when Sutherland in 1868 first 
recognised the glacial origin of what is now firmly 
estabhshed as the Dwyka conglomerate, the study 
of pre-Pleistocene glacial periods has made great 
strides, both in South Africa and in the other 
continents, where Permo-Carboniferous glaciation 
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IS m evidence, and a special excursion will give a 
ghmpse of the stupendous glacial activity which 
has left us with the remains of ground moraine 
spread over more than 17,000 square miles, and 
demonstrate the superb striated floor, etc., of this 
Dwyka conglomerate, for which the Kimberley 
neighbourhood has become so justly famous, that 
one might call that region the glacial geologists’ 
National Park 

Apart from the Permo-Carboniferous, South 
African geologists have recogmsed four other pre- 
Pleistocene glacial periods, all of which are older 
than the Dwyka In this recogmtion the late 
Geological Commission of the Cape of Good Hope 
has taken the principal part One of these can 
be traced in the glacial conglomerate of the Table 
Mountain sandstone of the Gape System in the 
Cape Peninsula, etc Another is found in the Lower 
Witwatersrand System in the Heidelberg area, 
while a third is reflected by the tilhte, in the 
Griquatown Senes of the Transvaal System (N W 
Cape and Central Transvaal) The fourth period 
IS that of the Numees Series in Namaqualand An 
examination of the majority of these glacial de- 
posits is included in the programme of excursions 
and no doubt will furmsh much material for 
interesting and helpful discussion 

No apology is needed for selecting for discussion 
at a meeting in South Africa the stratigraphy, 
palaeontology, and world distribution of the Karroo 
System, which is par excellence m that sub-continent, 
covering approximately one-half of the Union of 
South Africa, with its rich reptilian fauna and 
instructive fossil flora, with which geologists have 
become familiar through the researches of Broom, 
Haughton, Du Toit, and others It is to be hoped 
that the palaeontologists will not miss examimng 
the exceptionally fine type collections of Karroo 
fossils which form a recogmsed feature of import- 
ance in the South African Museum at Cape Town. 
The Karroo stratigraphy, etc (including the profuse 
sills of dolerite), with some of its organic remains, 
wiU receive special attention on the Cape-ICimberley, 
Port Bhzabeth, and Durban-Zululand excursions, 
the first named also covering good fossil localities of 
the (Devoman) Bokkeveld Series of the Cape System. 

A discussion on rift valleys is most appropriate 
to the venue of this Congress , it is obviously a 
branch of tectonic geology of far more than local 
interest, and its inclusion by special request on the 
part of those closely identified with this line of 
research is to be welcomed — ^no less than the offer 
by one of the latter to invite a symposium on this 
subject by means of an illustrated lecture 

Eor the second mam object of the Congress — a 
study of the geology of the country visited — the 
organising committee has evidently felt — and we 
cordially endorse its view — that in a country re- 
latively so httle known to geologists outside South 
Africa, a large and varied series of excursions would 
make a special appeal, and a study of the programme 
shows that in this respect the fifteenth Congress 
should certainly constitute a record, since the 
twenty-two excursions extend from Cape Town in 
the south, northwards to Elizabethville in the 
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Congo, and from Luderitzbucht on the Atlantic to 
Durban on the Indian Ocean, forming a network 
of journeys that cover an area one-third the size 
of Europe ’ Yet this comprehensive programme is 
so skilfully worked out that every member has an 
opportunity of taking part m a large proportion 
of the excursions These range from half a day to 
twelve days — and they study not only the taste 
but also the purse, while their scientific success 
should be assured when one glances at the names 
of the leaders Among the outstanding geological 
features to be visited are the Victoria Falls (with 
their fascinating physiographical history), the Bush- 
veld Complex, the Karroo, the Great Eastern 
Escarpment of the Drakensberg at the Devil’s 
Kantoor (the magnificent scenery of which has 
made this a classical spot for studying the tre- 
mendous physiographic contrast in the relationship 
between the Central Plateau and the coastal belt), 
the Zululand Cretaceous Beds, and the unique 
Vredefort Dome, where a central granite is sur- 
rounded by a girdle of sediments showing an 
inversion of the succession through thousands of 
feet of thickness, and associated with an almost 
incredibly intense metamorphism. Through the 
pubhshed work of Molengraafi, Hall, and Nel, 
much detailed information on these extraordinary 
phenomena is available Of the various occurrences 
of alkali rooks, the programme provides a visit to 
the Franspoort bodies near Pretoria, the alkah- 
gramtes and canadites round the Vredefort Dome, 
as well as the Pilandsberg (with its remarkable 
rmg inclusions) — ^the largest alkah mass yet ex- 
amined in detail, which has recently been described 
by Shand (TransacUons of the Geological Society of 
South Africa , 1928) 

Economic geology naturally has a prominent' 
place in the programme : the Kimberlite diamond 
pipes of Kimberley and the Premier Diamond Mine 
(whence came the largest diamond on record), the 


Witwatersrand with the world’s most important 
goldfields, the primary platinum deposits of the 
Bushveld, the remarkably rich asbestos mines near 
Barberton, the rare chromite occurrences in the 
Bushveld Complex, the ore deposits and pecuhar 
desert geology of South-West Africa, including the 
mineralogists’ well-known hunting ground of the 
Tsumeb lead and zinc mines, and last, though 
certainly not least, the copper-bearing regions of 
Northern Rhodesia, now recognised as a most 
important asset in the mineral resources of the 
British Empire 

The Congress has also begun the practice of 
settmg aside for special study the world’s resources 
in certain types of ores — for example, iron, coal, 
pyrites — and the resulting volumes remain a hand- 
some testimony to the foresight of the Congress. 
No happier choice could have been made for the 
South Africa meeting than the subject of the 
“Gold Resources of the World ” 

The recent publication by the Geological Survey 
of the Umon of a map on the scale of one in a 
milhon, also the latest volume (written by some 
members of that Survey) m the well-known series 
of the “ Handbuch der regionalen Geologic ”, deal- 
ing specifically with the Union, will be much 
appreciated by visiting geologists in particular 
For those who may want to take in a wider field 
there is the admirable volume by Du Toit on 
“ The Geology of South Africa 

The almost simultaneous meeting in South Africa 
of the British Association, under the presidency of 
a distinguished geologist, Sir Thomas Holland, and 
the useful measure of co-operation with the Con- 
gress, arranged for at Johannesburg and Pretoria, 
will render 1929 a memorable year in the history 
of geology, while the gathering of the world’s 
geological elans in that sub-continent may well 
repeat the truth of the well-known phrase “ Ex 
Africa semper aliquid novi A L H 


Obituary. 


The Mahabaj Bana oe Jhalawar. 

T he announcement in Nature of April 20 of the 
death of the Maharaj Rana Bhawani Smgh of 
Jhalawar while again on his way to Europe recalls 
the fact that, of those with whom he was associated 
in previous visits, too many would not have been 
here to welcome him He would doubtless have 
missed especially Sir James Dewar at the Royal 
Institution, Prof A. D. Waller at the Physiological 
Laboratory m the top story of the University of 
London, Sir Archibald Geikie, president of the 
Royal Society at its 250th anniversary, which the 
Maharaj Rana attended as a delegate from India , 
and besides those. Miss K. Stephen, principal of 
Newnham, in 1912, and the presidents of the 
meetings of the British Association, Sir Wilham 
Herdman at Cardiff in 1920, Sir Edward Thorpe 
at Edinburgh in 1921 

The Mahara] Rana’s first visit to Europe in 1904 
furmshed material for a book of travel pictures, 
published in 1912, when he came to England for a 
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long stay with a suite of court officials in attendance, 
among whom, the Pandit Shyam Shankar was inde- 
fatigable in providing opportunities for the acquire- 
ment of knowledge of the West and the diffusion of 
knowledge of the ways and customs of the East 

Meteorology was one of the sciences that caught 
the Maharaj Rana’s attention He became a famihar 
figure at meetings of the International Commissions 
for Maritime Meteorology and for Weather Tele- 
graphy which were held in London in September of 
that year It was an interesting time, because tele- 
grams from Iceland, wireless telegrams from ships, 
and an international code for gale warnmgs were on 
the agenda papers The Maharaj Rana acknow- 
ledged the courtesy of the Commissions by a stately 
dinner, at which, with other novelties, the members 
with their ladies were initiated m the parting 
ceremonies of garlands and attar of roses. 

A visit to Cambridge in the same year provided 
the experience of luncheon and the gardens at 
Newnham College, with an exchange of civilities 
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between potentate and student by the aid of band 
cameras : then dinner in a college hall and the cul- 
tured serenity of the combination room, so impress- 
ive as to suggest that two or three years at an 
English university w^ould form the proper comple- 
tion of the education of the heir to a throne. In 
1 920 that idea found expression at Oxford Kumar 
Rajendra Singh, recently married to the daughter 
of the Maharaja of Vizianagram, went to Christ 
Church, and the Maharaj Rana enrolled himself at 
New College. Apart from a short return home in 
1921, he lived m Oxford for two years , but he was 
always to be found at the lectures of the Royal 
Institution The British Association, the Royal 
Sanitary Institute, the Royal Aeronautical Society, 
and again, whatever was going on at the Meteoro- 
logical Office, engaged his attention, including 
another meeting of the International Commission 
for Weather Telegraphy His part in the many 
scientific meetings which he attended was mamly 
to listen and appreciate . Conversation was favoured 
as a mode of expressmg himself, rather than writmg 
or speechmakmg , in that and in his letters he was 
invariably alert and precise 

The Times of April 15 gave a striking account of 
the character and achievements of the Maharaj Rana 
as a ruler Others will cherish the remembrance of 
a genial and enthusiastic student of Nature and art 
As a Rajput his traditions and reminiscences were 
of mihtary prowess and achievements with the bow 
As one condoles with the new Maharajah on the 
loss of his father, it is impossible not to wonder 
what would happen if the Indian princes betook 
themselves to the conquest of the secrets of the 
Nature that surrounds them ; if they should turn 
their swords into tunmg - forks and their arrows 
mto sounding balloons Napier Shaw. 
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Swedish zoology has sustained a serious loss in 
the death of Prof Nils Johan Teodor Odhner, 
which occurred at Stockholm on Oct 29, 1928. 
Prof Odhner was born at Lund in 1879. Gradu- 
ating at the Umversity of Uppsala, he became 
lecturer in zoology at that University In 1914 
he was nominated as professor of zoology in the 
Umversity of Oslo (Norway), and four years later 
he became Intendant of the department of inverte- 
brates m the State Museum of Natural History in 
Stockholm. Prof Odhner’s zoological work con- 
sists principally of systematic and faumstic papers 
on the Trematoda, upon which group of ammals 
he had been for many years a leading authority. 
He also devoted some time to the study of certain 
groups of Crustacea. His activities were not, 
however, confined to zoological research His 
wide social interests and energetic contribution to 
the intellectual life of his country are manifested 
by the various official positions which he occupied — 
as a delegate to the League of Nations, president 
of the Sweden-Fmland Foundation, and vice- 
secretary of the Swedish Academy of Science. As 
a speaker and writer he contributed much to the 
popularisation of his own branch of science. 


We regret to announce the followmg deaths * 
The Right Hon. the Earl of Rosebery and Mid- 
lothian, K.G , K T , F R S., Chancellor of the 
University of London, who was elected to the Royal 
Society in 1886 under Statute 12, which permits of 
the election of persons who “ either have rendered 
conspicuous service to the cause of science, or are 
such that their election would be of signal benefit to 
the Society”, on May 21, aged eighty -two years. 

M. Emile Chaix, professor of physical geography at 
the University of Geneva, aged seventy -four years. 


News and Views. 


The most important legislation affecting the welfare 
of migratory birds, since the Migratory Bird Treaty 
Act of 1918 between the United States and Canada, 
was passed by the U S. Senate on Feb. 11, and signed 
by President Coolidge on Feb. 18. This was the 
Norbeck-Andresen Migratory Bird Conservation Act, 
which has been fought for eight years in eight sessions 
of Congress, and finally succeeded when the matter 
of a Federal license, to which objection had been 
taken, was omitted from the Bill The Act is a direct 
sequel to the Migratory Bird Treaty of 1918, for it 
was found that, useful as that Treaty had been, much 
of its potential value seemed likely to be lost if 
provision could not be made for a system of refuges 
or sanctuaries in the areas traversed by the birds m 
their migratory flights, and on their wintering grounds. 
The purchases of such reserve areas demanded large 
sums of money, and it was to meet this outlay that 
the Federal hcense, which proved to be the stumbhng- 
block of the original Bill, was proposed. The difficulty 
of finance has been removed by proposed State grants. 
Although the Act makes no appropriation, it authorises 
a schedule of appropriations amounting in all to some 
eight milhon dollars, and settling down after ten years 
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to an annual sum of 200,000 dollars. The first year’s 
sum of 75,000 dollars is to be devoted to a survey of 
the area to determine the places best smted to become 
bird-refuges, and, this completed, the selected areas 
will be purchased and henceforth guarded by an 
appropriate staff The American Game Protective 
Association, which has strongly advocated the pro- 
posals of the bill in its bulletin, American Game, is 
to be congratulated on the success of its campaign. 

A SPECIAL type of rubber made by the Expanded 
Rubber Co., Ltd., Wembley Park, and marketed under 
the trade name of ‘Onazote’, which appears to have 
many uses in science and technology, has recently 
been mentioned in the Press. Onazote is essenti- 
ally a very spongy form of rubber prepared by 
vulcanisation imder high gaseous pressure, which is 
sometimes as high as a hundred atmospheres. During 
the cooling process the pressure is gradually reduced, 
with the result that the occluded gas expands, form- 
ing pockets of air enclosed m thin rubber membranes. 
Onazote can be prepared with a variety of physical 
properties by suitably varying the process of prepara- 
tion. In particular, it can be produced in a hard 
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form not unlike ebonite m external appearance, and 
in a soft pliable form. In each ease the fine cellular 
structure is of course retained. 

The material has a remarkably low specific gravity 
of the order 0 076 to 0 102 (that is, it weighs 4|-5lb. 
per cubic foot), and the hard variety is stated to be 
practically impermeable to water. The soft form com- 
bines low density with high resiliency, and tests indi- 
■cate that after the removal of the compressing load 
the sheets return practically at once to their initial 
thickness. As may be conjectured from its physical 
nature, onazote has a very low thermal conductivity. 
The value of this constant as measured on a sample 
at the National Physical Laboratory is 0 00008 
gram-calories per square centimetre per second for 
1 cm. thickness and 1° C. difference in temperature 
between faces. It is suggested that the material 
may have a variety of uses. Its lightness and non- 
absorbent properties render it suitable for life-belts 
and floats, and its resiliency suggests its possibilities 
in making shock - absorbers, cushions, and allied 
articles. It is also claimed to be of use as a sound 
absorber for making silence cabinets and improving 
the acoustics of buildings. The hard variety has 
electrical properties akin to ebonite but without the 
brittleness of ebonite. 

Tee problem of distributing the white population 
of the British Commonwealth in the most efficient 
manner as between all its parts, is the object of the 
various schemes of Empire settlement which are in- 
cluded in the Report of the Oversea Settlement Com- 
mittee for 1928 (London , H M. Stationery Office, 
Cmd. 3308). Among the many problems on which 
the report touches is that of the checks on this desir- 
able redistribution of population These are many, 
and include, in Great Britain, the industrial habits 
and townward bent of the population and its unfitness 
and unwillingness to settle on the land , the upward 
tendency of the standard of living , the effect of 
schemes of social insurance which tend to anchor 
population and decrease its mobility ; and the fact 
that the spirit of emigration becomes evident when 
the population is prospering and not m times of 
adversity In the Dominions, there are also certam 
factors that check the flow of population from the 
home country The call for population does not 
necessarily bear relation to the conditions in Great 
Britain and the need for emigration. The Dominions 
want mainly agricultural workers and, among women, 
domestic workers, while the need for emigration is 
chiefly among the industrial workers. The growing 
tendency of all the Dominions to make a more and 
more vigorous scrutiny, in the interests of racial 
fitness, of all who wish to enter the territory, reduces 
further the flow of emigrants from Great Bntain. 

The first conversazione this year of the Royal 
Society was held on May 15 in the Society’s rooms at 
Burlington House. As usual, there were numerous 
exhibits and demonstrations representing recent de- 
velopments in many branches of science, as well as 
instruments and photographs of historic interest 
Atomic physics does not easily lend itself to large-scale 
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demonstration, but Prof. G. P. Thomson showed 
photographs from his work on the diffraction of 
lectron 'waves, and Messrs Adam Hilger, Ltd., included 
n their exhibit one of Dr Jean Thibaud’s X-ray 
grating spectrographs for soft X-rays. Applied physics 
xhibits included an instantaneous visual direct-read- 
ng radiogoniometer (Radio Research Station, Slough). 
Physiological apparatus included a moving iron 
oscillograph recording sensory nerve action currents 
Mr. Bryan Matthews), and a portable electrocardio- 
yraph (Cambridge Instrument Co , Ltd.). Recent 
biological work was represented by exhibits of 
breaking ’ in tulips from the J ohn Innes Horti- 
cultural Institution, plants toxic to insects (Rotham- 
sted Experimental Stations), and several exhibits 
from the British Museum (Natural History). Prof. 
W A Bone and Mi. R. P. Fraser showed some 
remarkable photographs of fiame propagation in 
,ases, Sir Robert Hadfield specimens of various special 
steels, the Anglo-Persian Oil Co. an apparatus for the 
visual examination of oil being cracked under pressure, 
and so on. Twice during the evening Dr R G. Canti 
gave a kmematogiaph demonstration, consisting of 
consecutive series of photomiciographs, of living tissue 
cultivated %n vitro. The film showed the processes 
of cell growth in the normal and malignant tissue : 
out-wandering of fibroblasts and wandering cells ; 
the various stages of cell division including migration 
of the chromosomes ; cell degeneration ; phagocytosis. 
The last part of the film, which dealt with the fibro- 
blast of the chick embryo imder dark ground illumina- 
tion, showed the internal structures of the cell. 

At the Friday evening meeting of the Royal 
Institution on May 10, Prof. A. E Boycott gave a 
fascinating account of the genetics of the mode of 
twist of the shell in Limncea peregm, and illustrative 
collections were also on view at the Royal Society 
soiree on May 15. In the maj'ority of species of snails 
the t'wist of the spiral is dextral, but m a few it is 
normally simstral In many of the normal dextral 
species simstral varieties occur, and vice versa , and 
these unusual forms occur either as odd sporadic 
specimens or else as an established component of the 
population. Limncea peregra is normally dextral, and 
its simstral variety is very rare — less than a dozen 
sporadic having been recorded In four ponds in 
England the population of dextral snails included a 
small proportion (-5 per cent or less) of simstrals. 
Four of these simstral individuals were used for ex- 
perimental breeding work It was found that 
simstrahty is a simple Mendelian recessive which is 
inherited according to the usual plan, save that any 
change of twist imposed by crossing is delayed for 
one generation. The snail inherits not its O'wn twist 
but the twist of its offspring, and segregation is by 
broods and not by individuals All inheritance in 
Limncea is, however, not maternal. Albinism was 
found to be a simple Mendelian recessive, transmitted 
in a straightforward fashion. Sinistrality and dex- 
trality are characters of considerable importance, for 
the reason that in the Helices, which are incapable 
of self-fertilisation, copulation is impossible between 
the two forms. The peculiar inheritance of shell twist 
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IS due to the fact that this character is determined at 
the first division of the egg, soon after the entrance 
of the sperm, and the form of the division is determined 
by the constitution of the egg and the sperm does not 
effect it. Albinism, on the other hand, is a character 
which IS not expressed until much later in development, 
by which time the contribution of the sperm has 
become effective. 

The speech delivered recently by Sir Ebbert 
Hadfield, as chairman of Hadfield’s, Ltd , contained 
many points of special importance and showed the 
advances which the steel firms of Great Britain, 
including his own, are making. In connexion with 
the attempts now being made to foster a better spirit 
between employers and employed, it is of special 
interest to note that, so long ago as 1894, Sir Eobert 
presided at a well-attended meeting of employers 
and labour representatives in London, when a body 
was formed to which the name of the Industrial 
Union of Employers and Employed was given. The 
body had objects in view of a similar nature to those 
now being formulated by the Melchett-Tumer con- 
ference, and met with strong approval from many 
men of a more far-seeing character. Sir Eobert 
remarks that, “ Had the employers at that time 
taken the matter with the same heartiness, and given 
the same support rendered by the labour representa- 
tives to myself (the president) and the Council, I fully 
believe that this work would not have come to an 
untimely end and would have proved of great national 
benefit. I believe that the organisation then proposed 
would have gradually grown in importance and that 
much of the trouble since experienced . . . might 
have been largely avoided.” 

In speaking of scientific research in Great Britain 
generally, and especially of research with a possible 
technical bearing. Sir Eobert Hadfield made the 
following important observation ■ “ It is most ad- 
visable that research work should be fostered m the 
various universities of Great Britain . . . Whilst we 
all recognise the splendid work done by the National 
Physical Laboratory, which is an exceedingly im- 
portant organisation, these local centres must not 
be overlooked when monetary grants are being 
allocated. It is usually the local centres which best 
know the needs of the particular locality concerned. 
There is no reason why subventions or grants, whether 
from Government headquarters in London or locally, 
should not be freely handed over to our various local 
universities, thus locally stimulating and encoui aging 
research, which is more than ever important nowa- 
days.” Interesting remarks were also made concermng 
the growth of the induction melting of metals and the 
new heat-resisting steels The advance made in the 
latter connexion is indicated by the example given 
of a steel heated to a temperature of 1200° C. for 
21 hours which, after that very drastic treatment, was 
scarcely scaled at all. 

On Tuesday, May 14, the Prince of Wales formally 
opened the North-East Coast Exhibition at Newcastle- 
upon-Tyne. This great industrial exhibition, repre- 
sentative of the life and work of the north of En^and, 
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has been organised and built m less than two years 
on a commanding slope on the Town Moor, and will 
remain open until October. Prominent features are 
the Palaces of Engineering and Industries, where the 
Tyneside manufacturers have made good use of the 
opportxmity of showing the manifold activities of the 
industrialist corner of England. The Prince of Wales, 
who went to the Exhibition after opening the new 
department for mining research at Armstrong College, 
congratulated the promoters on the general lay-out ; 
its aim, he said, “ is to revitalise existing industries, 
to discover how they should be adapted, and, if neces- 
sary, improved ”. Scientific discovery linked with 
industry is well represented in the president of the 
Exhibition, Sir Charles Parsons, and it is m this 
direction that we must look for the adaptations and 
improvements visualised by the Prince of Wales and 
for new methods and new industries to enable the 
British Empire to maintain its place m the world’s 
markets 

The Federation of Lancashire and Cheshire 
Museums, founded in January 1928, has issued a 
first annual report, which summarises very briefly 
the aims and accomplishments of the Federation. 
The object is the practical one of a more efficient 
museum service as between museums themselves 
and as between museums and the public, and the 
experiment will be watched with keen interest in 
the hope that it may contribute to the solution of the 
difficulties and staleness of the smaller local museums. 
The means adopted have been periodical meetings of 
museum curators and members of their committees, 
where subjects of practical interest are discussed, 
and a scheme for the donation, exchange, or loan of 
specimens between the federated museums. Twenty- 
three, out of a possible of thirty-eight museums m 
the two counties, have joined the federation, the 
meetings were reasonably well attended, and the 
exchange scheme has been made use of by thirteen 
museums There can be no doubt about the excel- 
lence of the federation idea ; time will decide whether 
the museums themselves are enthusiastic enough and 
energetic enough to make it a success. 

The Imperial Bureau of Soil Science, one of the 
eight Bureaux the formation of which was recom- 
mended by the Imperial Agricultural Eesearch Con- 
ference of 1927, commenced work on May 1 at the 
Rothamsted Experimental Station Sir John Bussell, 
Director of Rothamsted, is also the Director of the 
Bureau, and Dr. A. F. Joseph, lately Sudan Govern- 
ment Chemist, has been appointed deputy director. 
The fxmctions of the Bureau include the collection and 
distribution of all research work of importance on 
soils to the British Empire, the assistance of research 
workers in the prosecution of their investigations in 
whatever ways it can, the bringing together of workers 
from different parts of the Empire (either by corre- 
spondence or in conference) interested in the same 
subjects, and to supply information generally which 
may facilitate the work of soil experts in the develop- 
ment of agriculture. It is hoped that before long the 
Bureau will be m close touch with all soil investigators 



NATURE 


809 


May 25, 1929] 

of the Empire, both at home and abroad, and that by 
means of information-circulars and other methods, the 
results of studies carried on in one part of the Empire 
will be made available for all Arrangements will also 
be made to supply information dealing with soil investi- 
gations in foreign countries, the results of which, 
owing to language or other difficulties, are not readily 
available. 

The Bohemian Academy of Sciences has recently 
issued its Bulletin International for 1926, containing 
in its 628 pages resumes in English or French of the 
papers communicated to the Academy during that 
year. These commumcations number nearly fifty, 
and cover the whole field of mathematical and natural 
sciences and medicine, and many, especially those 
dealing with biology, are illustrated with photo- 
micrographs and other well - executed illustrations. 
This IS particularly noticeable in the three coloured 
plates accompanying Dr. V. Bremdl’s studies of 
plasmodium, those with Dr J. Wolf’s investigation 
of the genesis of collagen fibres, and those of Prof B, 
Nemec and Dr. Milovidov on bacteria in plant and 
human tumours. There is a posthumous contribution 
from Prof J. V Danes on the limestone physiography 
of the Umted States of America, and among a number 
of other geological papers are several by Dr. Petrbok 
on the stratigraphy of the Palestine palaeolithic (the 
first contaimng 108 figures). In mathematics, Dr. 
V. Trkal has given a contribution to the dynamics 
of the neutral helium atom, whilst the Bulletin also 
contains Dr. Sobotka’s deductions of certain polar 
properties m come systems Chemical science is 
represented by papers on the radioactivity of potas- 
sium and rubidium (Miss Petrova), adsorption by 
colloidal carbon (Dr PodrouXek), the electrolytic 
estimation of bismuth (A Jilek and J. Lukas), and a 
study of the pyrrolones (R Lukes). 

The only railway line laid across South America is 
the one joimng Valparaiso and Buenos Aires, travers- 
ing both Chile and Argentina. It provides an over- 
land connexion 840 miles long between the Pacific 
and Atlantic Oceans. It skirts the extinct volcano 
of Aconcagua in the Andes, and its maximum altitude 
is about 10,500 feet. The section of the railway 
from Los Andes to Mendoza is called the Transandme 
Railway, It is laid for a combined rack and adhesion 
service and has a metre gauge. The operation of 
this railway was rendered very difficult in winter by 
snowfalls, often 20 feet deep, and by avalanches of 
rocks. This necessitated extensive protective works 
and galleries. Owing to the soft coal used, thorough 
ventilation of the galleries was also necessary. This, 
and the fact that the coal used had to be raised to 
an altitude of nearly two miles against gravity, induced 
the directors of the Transandme Railway, which 
belongs to a British company, to adopt electric 
traction This enabled an increase m the speed and 
weight of the trains to be made. As the freight con- 
sists mainly of cattle from Argentina to Chile, and 
perishable fruit in the opposite direction, the increase 
in weight and speed has many advantages. A full 
technical account of this railway is begun in the 
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Brown Boveri Review for April This company, in 
conjunction with the Swiss Locomotive and Machine 
Works at Winterthur, constructed the combined rack 
and adhesion locomotives which are used. These 
are the largest locomotives of this type that have 
ever been built. The brakes required for these 
locomotives are quite as important as the driving 
gear. The brakes for the adhesion driving wheels are 
of the Westmghouse compressed-air type. When 
the emergency rack brake is used the automatic 
brakes on both locomotive and train are applied 
simultaneously. The braking force on the rack 
sections at the wheel tread is 32 tons. The total 
continual electrical braking capacity is 456 horse- 
power. 

Many accessions illustrating the historical develop- 
ment of the sciences were made to the Lewis Evans 
collection of the Old Ashmolean during the past year. 
They include a valuable series of perpetual calendars 
m various materials, a set of bronze facsimiles of 
previously unknown surgical instruments used in 
Pompeii in the first century, several important 
microscopes from the Crisp collection, and a refract- 
ing telescope of great historic interest, namely, 
the instrument used by the greatest of Oxford’s 
astronomers, James Bradley, who himself lectured 
in the Old Ashmolean from 1729 onwards. The fifth 
Annual Report, for 1928, in addition to recording 
other gifts, directs attention to the need for treating 
the outer stonework of the building, which has not 
been refaced since 1679, and mentions a feature of 
the year which should be of great advantage to the 
development of the collections, namely, the foundation 
of a Society of the Friends of the Old Ashmolean. 
Previous to the annual meeting of this Society on 
May 4, Prof. D’Arcy W. Thompson delivered a public 
address on “ The Hellenic Element in the Development 
of Science ”, to which reference was made in our issue 
of May 11, p 732. 

The annual visitation of the Royal Observatory, 
Greenwich, will take place on Saturday, J une 1 

At the anniversary meeting of the Royal Society of 
South Africa, held on Mar 20, the following officers 
for 1929 were elected : — President . Dr. W. A Jolly ; 
Hon Treasurer . Dr. L Crawford , and Hon Secretary • 
Dr, B F J Schonland. 

The Council of the Royal Meteorological Society 
has sent a message of congratulation and good wishes 
to the Society’s honorary member, Prof. Hugo 
Hergesell, on the occasion of his seventieth birthday, 
which will occur on May 29. We understand that 
addresses of congratulation will be presented to the 
veteran director of the Lindenberg Observatory by 
learned societies and official bodies in Germany in 
recognition of his services to meteorological science 
and its application to aviation. 

An International, Colonial, and Maritime Exhibition 
IS to be held m Antwerp next year in celebration of 
the Treaty of Belgian Independence. The British 
Empire will be well represented and the Treasury has 
sanctioned an expenditure of £100,000 on the exhibit. 
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The most important British shipping companies 
are to have displays m the British section, and 
manufacturers of equipment foi ships, such as 
navigation instruments, etc , will be specially invited 
to exhibit. 

An International Photography Exhibition, to be 
held at Gothenburg on Oct 15-31, is being oiganised 
by the Gotehorgs Handels- och Sjqfarts-Tidmng No 
entrance fees and no charges for leturn of exhibits are 
made. A special section of the Exhibition will be 
devoted to scientific photography Correspondence 
concerning this section should be addressed to Dr. 
S. E. Ohlon The honoraiy secretary of the Exhibition 
IS G. E. Ahlberg, International Photography Exhibition, 
Box 52. Gothenburg, Sweden 

Towards the end of last year a British committee 
representative of some twenty-six engineering insti- 
tutions and technical societies was formed to organise 
a party of British engineers to attend the World 
Engineering Congress to be held at Tokyo on Oct 29- 
Nov. 22 and to secure papers for presentation at 
the Congress (Nature, Jan 12, p 62) Seventy-six 
papers have now been contributed dealing with railway 
and river engineering, strength of materials, alloy 
steels, aircraft, petroleum technology, chemical engin- 
eering, coal cleaning, town planning, illumination and 
photometry, etc It is anticipated that a party of 
thirty -five to forty representatives of British engin- 
eering theory and practice will attend the Congress 

The Council of the Institution of Electrical Engin- 
eers has made the following awards of prermums for 
papers read during the session 1928-29, or accepted 
for publication : The Institution Premium to Mr. 
Johnstone Wright and Mr, C. W. Marshall , Ayrton 
Premium to Mr L. G. H. Sarsfield , Fahie Premium 
to Mr A E Foster, Mr. P. G Ledger, and Dr A 
Rosen , John Hopkinson Premium to The Hon Sir 
Charles Parsons and Mr. J. Rosen ; Kelvin Premium 
to Mr E. B. Wedmore, Mr. W B. Whitney, and Mr 
C. E. R. Bruce , Pans Premium to Mr J. L. Carr , 
Extra Premiums to Capt, J. G Hines, Mr B. L 
Goodlet, Mr. L. H. L Badham, and Mr W. Phoemx , 
Wireless Premiums to Mr. T. L. Eckersley, Capt. P. P 
Eckersley, and Mr. A B. Howe ; Mr R M. Wilmotte 
and J. S. MTetrie, 

An expedition for the study of the behaviour of the 
mountain gorillas of Belgian Congo is announced in 
a recent Daily News Bulletin issued by Science Service, 
Washington, D C The expedition has been under- 
taken jointly by Yale University and the Carnegie 
Institution of Washington, by special arrangement 
with the Belgian government Dr Harold 0 Bingham 
of -Yale, a psychologist who has already carried out 
extensive studies on the behaviour of apes in captivity, 
will be the scientific representative of the two American 
institutions. He hopes to establish close and sustained 
contact with groups of mountain gorillas, to follow 
their movements day and night, and to observe their 
traits of behaviour in relation to species and varieties, 
their manner of life, and their distribution The 
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expedition will leave the United States in June and 
proceed by way of Dai-es-Salaam to the head of 
Lake Kivu, whence a trek of a hundred miles will take 
the explorers into the goiilla coimtiy. 

The fortieth Congiess of the Royal Sanitary 
Institute IS to be held at Sheffield on July 13-20, 
under the piesidency of the Right Hon. Earl Fitz- 
william, who will deliver the inaugural address on 
Monday, July 15 Sir Allan Powell, chairman of the 
Food Council, will deliver the Congiess lecture, taking 
as his subject, “ Some Aspects of the Food Problem ”, 
and Prof W W Jameson will deliver a popular 
lecture. 750 delegates have been appointed by 430 
authorities m the British Empne and other countries. 
Among the subjects arianged for discussion are 
mental hygiene of the child and of the adult, health 
education, food hygiene, mdustiial welfaie, smoke 
abatement, housing and regional planning, rivers 
pollution, and water supply. The Right Hon the 
Lord Mayor of Sheffield, Alderman Harry Bolton, is 
the chairman of the local committee, and the Town 
Clerk, Sir William Hart, and the Medical Officer of 
Health, Prof F E Wynne, are joint honorary local 
secretaries. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned — A head- 
master of the Junior Technical Evening Institute, 
Shelburne Road, Holloway — The Education Officer 
(T 7), County Hall, Westminster Bridge, S E 1 (May 
29) A teacher of building subjects at the Municipal 
Technical School, The Gamble Institute, St. Helens — 
The Secretary for Education, 17 Gotham Street, St. 
Helens (May 30) An assistant lecturer in electrical 
engineering at the Bradford Technical College — The 
Principal, Technical College, Bradford (May 31) A 
full-time teacher in the Mechanical Engineering Depart- 
ment of the Lincoln Technical College — The Principal, 
Technical College, Lincoln (May 3 1 ) Temporary posts 
under the Department of Agriculture for Scotland, 
namely, two investigators and an indoor assistant for 
work m coimexion with an inquiry into marketing 
live stock and other agricultural produce in Scotland — 
The Establishment Officer, Department of Agriculture 
for Scotland, Queen Street, Edinburgh (June 1) A 
woman resident lecturer m geography and mathematics 
at the Bangor Normal College — The Principal, Normal 
College, Bangor, North Wales (June 3) An assistant 
lecturer in the Mathematics and Physics Department, 
The Polytechmc, Regent Street — The Director of 
Education, The Polytechnic, Regent Street, W 1 ( Jmie 
3), A lecturer in mathematics and a lectuier m physics 
at the University College of Swansea — The Registrar, 
University College, Singleton Park, Swansea (June 5). 
A principal of Brierley Hill Technical Institute, 
Stafford — The Director of Education, County Educa- 
tion Offices, Stafford (June 5). Research chemists at 
establishments of the Department of Scientific and 
Industrial Research — The Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, S.W.l (June 6) A junior assistant (engineer) 
at the Fuel Research Station, East Greenwich — The 
Secretary, Department of Scientific and Industrial 
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Research, 16 Old Queen Street, S W 1 (June 6). A 
headmaster of the Junior Technical School, Ashton- 
under-Lyne— The Education Office, 8 Wairington 
Street, Ashton-under -Lyne (June 8) Clothworkers’ 
Research Scholarship in the Department of Textile 
Industries, the University, Leeds — The Clerk to the 
Senate, The University, Leeds (June 8). A lecturer 
ill metallurgy and assaying at the Manchester IMuin- 
cipal College of Technology — The Registrar, Municipal 
College of Technology, Manchester (June 13) A 
lectuiei in physics at Chiist Church, Oxford — The 
Veiy Rev. the Dean, Chiist Church, Oxford (June 
14) A lecturer and demonstrator in the department 
of physics of the Royal Holloway College — The 
Principal, Royal Holloway College, Englefield Green, 
Surrey (June 15) A lecturer in engineering and 
practical mathematics in University College, Dundee 


— The Secretary and Registrar, The Umveisity, St. 
Andrews (June 15) Civilian education officers in the 
Royal All Force Educational Service — The Secretary, 
All Ministry, Gwydyr House, Whitehall, S W. A 
junior assistant in the department of the War Depart- 
ment Chemist — The War Depaitment Chemist, B 47 
Royal Arsenal, Woolwich S E 18 A chief field 
officei of the Rubber Research Institute of Malaya — 
The Secretary, London Advisory Committee, Rubber 
Research Institute of Malaya, 2 Idol Lane, ECS A 
lecturer in mathematics at the Gordon College, 
Khartoum — The Controller, Sudan Government 
London Office, W’'ellmgton House, Buckingham 
Gate, SW. 1 (marked “Mathematics”) Junior 
research assistants under the British Cotton Research 
Association — The Director, British Cotton Research 
Association, Shirley Institute, Didsbury, Manchester. 


Our Astronomical Column. 


SOLAB StEEAMS of CORPUSCLES AND MAGNETIC 
Storms. — Prof S Chapman discusses the motion of 
streams of corpuscles from the sun in Mon. Not. Roy 
Ast Soc for March He uses Prof. A E. Milne’s 
result that the Doppler effect will enable upward 
moving atoms to climb out of the absorption lines 
associated with them, and to be accelerated away 
from the sun. The acceleration diminishes as the 
distance increases, so that for the greater part of the 
journey to the earth’s orbit the motion is nearly 
uniform. The time occupied is between one and two 
days, agreeing with the lag often observed after the 
passage of a spot over the central meridian of the sun 
before the arrival of the storm. It is explained that, 
while individual atoms are moving nearly radially, the 
stream as a whole is rotating with the sun and so 
overtakes the earth , magnetic storms therefore begin 
near the sunset meridian of the earth It is estimated 
that the breadth of a stream when crossing the earth’s 
orbit IS of the order of 50 earth-radii, in which case it 
would take twenty -five minutes to sweep over the 
earth. 

The difficulty of explaining how the corpuscles can 
penetrate so deeply into the earth’s atmosphere as to 
give rise to low-level aurorae is dealt with. The sug- 
gestion that these aurorae may arise from induced 
currents due to the corpuscles at higher levels is con- 
sidered not to account for the definite forms of the 
auroral rays , it is thought more likely that the 
extrapolation used to obtain the resistance of air at 
extremely low density is at fault. 

Fall of Meteorites into Stars. — The presence 
of certain wide diffuse absorption bands which are 
well marked in the spectra of some stars, especially 
those of early type, was recently attributed by 
Dr. H. Shapley and Miss C. H Pa 3 me to meteoric 
matter near the stars Later research, however, 
modified this view, and the glass of prisms or lenses 
was regarded as a more probable origin for these 
bands. The latter conclusion is supported by theo- 
retical considerations published by Prof. H. N Russell 
in the Astrophysiml Journal^ vol. 69, p 49. It is 
shown that all meteorites (except abnormally large 
ones, more than 1 foot m diameter) will be completely 
volatilised before reaching the surface of the sun or 
a star. The gas thus produced will scatter an amount 
of light dependent on the ratio of radiation pressure 
to gravity, and in this way might account for a small 
fraction of the coronal luminosity The total quantity 
of meteoric matter falling into the sun, however, 
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cannot exceed 60 tons per second, and the maximum 
effective absorption produced (when radiation pressure 
nearly equals gravity) is not sufficient to produce the 
eqmvalent of a single narrow Fraunhofer line It is 
concluded that meteoric matter cannot account for 
perceptible bands in the spectrum of any star which 
is not surrounded by extremely dense nebulosity. 

The Spiral Nebulje — New methods of study of 
the spiral nebulae are being eYolved with great rapid- 
ity at Mt Wilson The March issue of the Proc U.8. 
Nat Acad. 8c^ contains papers by Dr E P. Hubble 
and Milton L Humason, in which the radial velo- 
cities are studied and found to constitute a new 
criterion of distance. Results for some of the brighter 
spirals had been obtained at Flagstaff many years 
earher, and it was then found that there was a general 
tendency to motion of recession With the 100-inch 
reflector it has been possible to extend the research 
to fainter objects, and there is now sufficient material 
to apply statistical methods. 

It was found that those nebulae which on other 
grounds were considered more remote gave larger 
motions of recession than those concluded to be 
nearer. A solution was then made of the sun’s motion 
with respect to the system of spiral nebulae, in which 
a iC-term was applied (the term being derived from 
that used for the systematic outward movement 
indicated by stars of our own galaxy) , this was 
assumed to be proportional to the distance of the 
object The solution gave for the sun’s apex the 
point R A. 277®, N Deck 36°, velocity 280 km /sec , 
and K 500 km /sec. per million parsecs Once this K 
term has been established, it can be used as a rough 
measure of the distance of remote nebulae. The 
largest recessional motion so far detected is that of 
N.G C 7619, one of a small cluster of nebulae on the 
border line between Pegasus and Pisces. This is 
receding with a speed of 3779 km /sec , which becomes 
3910 when corrected for the solar motion found above 
The distance estimated from the speed is 25 millioA 
light-years, which is in good accord with the esti- 
mates from diameter and brightness 

It IS pointed out that, in de Sitter’s cosmology, 
distant objects would show a recession increasing 
with remoteness , this is ascribed both to an apparent 
slowing down of atomic vibrations and to a general 
tendency of material particles to scatter ; Dr Hubble 
expresses the hope that observations extended to 
more distant objects may make it possible to evaluate 
the amount due to each cause 
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Research Items. 


Modern Views on Life — A reasonably stated 
■view of the modern conception of life, by Prof. F G 
Donnan, appears m the May number of Scientia 
under the title “The Phenomena of Life”. He 
points out that physiological investigation has shown 
much of the freedom and spontaneity of life to be 
more apparent than real. The living being neither 
destroys nor creates energy ; it obeys the physical 
law of the conservation of energy. Nor is a living 
thing a magical source of free energy or spontaneous 
action ; its life and activity are ruled and controlled 
by the amount of free energy in its immediate environ- 
ment, and it lives and acts by virtue of this , that is 
to say, it obeys the so-called second law of thermo- 
dynamics. Yet there is more than this in life ; the 
unit of living matter, the cell, builds up a whole which 
IS greater than its parts Whether the understanding 
•of the specific finalistic manifestations of this whole 
will be explained on present-day hypotheses or may 
demand the hypothesis of some new form of energy, 
the understanding will ultimately consist in some- 
thing that permits of exact measurement and of 
precise expression in mathematical form, even though 
for the latter purpose a new form of mathematics may 
have to be invented. 

Early Culture in Texas, U S A. — ^A recent 
•examination of objects found in caves in the vicinity 
of El Paso, of which the importance lies m the 
indication of future lines of research rather than m 
actual results, is reported by Mr. F H H. Roberts, 
jun., in No. 7 of vol. 8 1 of the Simthsoman Miscellaneom 
Gollections Mr. Roberts first visited the caves some 
years ago while investigating the pictographs of the 
area, including those of the far-famed Hueco Tanks, 
an oasis, once a rendezvous of wandering bands of 
Apaches and travellers across the desert. Afterwards 
a large number of ‘ curios ’ were unearthed m the 
caves by two residents of El Paso. These, together 
with further finds from undisturbed portions of the 
■caves, have been examined by Mr. Roberts in a recent 
visit The pictographs in the caves belong to the 
group in the south-west to be attributed to the 
Apache, though a few of the older show Pueblo 
influence. Three of the figures are masked heads, 
and stepped structures on two of these may represent 
a framework similar to those of which actual frag- 
ments were found in the caves. The stepped form is 
•comparable to Pueblo forms. Birds and snakes are 
readily recogmsable, whether naturalistic or con- 
ventionalised. Among the objects of special signifi- 
cance found are woven sandals of fibre, spear shafts, 
curved clubs, a basket armlet with a crude setting of 
turquoise chips, abalone shell pendants, beads, and 
a few fragments of pottery. The sandals are of 
a characteristically south-western type. The spear- 
shafts, which are mad© of the flower stem of the 
agave, are coloured red and decorated with balls 
and streamers of agave fibre. Attached to them are 
small rods, similar to those found elsewhere, but the 
significance of which is unknown. The curved clubs 
are comparable to those of the Basket Makers’ caves 
of north-east Arizona and south-eastern Utah. 
While it IS clear that there is here an admixture of 
early and late, these objects indicate affinities with 
the Basket Makers, and it is suggested that the 
culture of the caves is the northern fringe of the 
Basket Makers culture of San Juan. 

Curious Function of Gums in a Porpoise. — ^T he 
remarkably small size of the teeth in the porpoises 
of the genus Phocoenoides is well known. Gerrit S. 
Miller, having examined well-preserved specimens of 
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the Alaskan species, P. dalh, is of opinion that the 
teeth are practically functionless and that their use 
as organs capable of grasping food has been taken by 
a curious development of the gums [Proc U S, Nat, 
Mm,y vol. 74, 1929) The gums are modified so as 
to form a set of secondary gum teeth, alternating 
with and surrounding the true teeth, which have com© 
to he at the bottoms of pits between the bases of the 
new structures, the size and hardness of which is such 
that they are undoubtedly capable of functioning 
as efficient grasping organs The general condition 
shown in this toothed cetacean is similar to that of 
the early stages of development of the baleen plates 
of the whalebone whale Sthhaldus, where the true 
teeth have disappeared, and gum teeth, compressed 
along the axis of the jaw, and increased in height, 
have formed. The resemblances are so important 
that the author considers that the gum and dental 
structures of the Alaskan porpoise represent stages of 
development closely parallel to those through which 
the corresponding parts m the toothed ancestors of 
the whalebone whales must have passed 

Encystment and Conjugation in Pleirotricha. 
— Reginald D. Manwell (BtoL Bull , 54, 1928) describes 
encystment and conjugation in the hypotrichous 
cihate Pleurotricha lanceolata, which has two macro - 
nuclei and two micronuclei. Encystment may occur 
at any time and appears to have no relation to periods 
of depression, to division, or to conjugation. Both 
macronuclei are extruded and only one micronucleus 
remains. It is uncertain whether the other micro - 
nucleus is always extruded or whether the remaining 
micronucleus is produced by the fusion of the two 
original micronuclei From this one micronucleus the 
new nuclear apparatus is reconstituted, the process 
being complete by the time the ciliate is ready to 
leave the cyst. In conjugation there are three 
maturation divisions, an interchange of pronuclei and 
two, or rarely three, cleavage divisions Of the four 
products of the second cleavage division one soon 
enlarges and gives rise to the new macronuclei of the 
ex-conjugant, one of the other products degenerates, 
and the remaining two form the new micronuclei. 
Reduction occurs in the second maturation division, 
the haploid number of chromosomes being probably 
twenty. “ Conjugation appears to be not only an 
unnecessary part of the life cycle, at least as long as 
environmental conditions remain favourable, but is 
a very dangerous event, for 92 per cent of one hundred 
exconjugants died without further division, and only 
one per cent showed any indication of an accelerated 
fission rate,” “ and even in this case the daughter 
race died within a month ” 

Bitter Fit Disease. — Some recent investigations 
on the apple disease known as bitter pit, with prac- 
tical information as to the chief means by which it 
may be avoided, are described by W M. Came in 
Au>stralian Journal for ScienUfic and Industrial Re- 
search, vol. 1, No. 6. The disease came into promi- 
nence in Australia about 1900, and since 1911 has 
received the serious attentions of many scientific 
workers. Came has now been able to elucidate the 
problem to a large extent. Picking tests with a number 
of varieties showed that bitter pit develops chiefly, if 
not entirely, in stored frmt and is thus quit© distinct 
from cork, another disease previously known as bitter 
pit, but which develops on apples while on the tree. 
True bitter pit disease is caused by picking the frmt 
before it is sufficiently mature, large frmt bemg more 
susceptible than small. Although if picking is post- 
poned too long the danger of over -ripeness during 
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storage is incurred, some greater delay than has been 
usual hitherto m the picking of apples for export will 
be beneficial, as not only will the liability of the fruit 
to bitter pit be reduced, but also a high quality in 
flavour and appearance will be ensured The correct 
date for picking can best be ascertained by means of 
the iodine method devised by Bigelow, Gore and 
Howard in 1905 The amount of starch in the 
apples as shown by the iodine reaction is defimtely 
related to the amount of bitter pit disease, colour, and 
flavour afterwards developed after storage. The 
method of testing consists in dipping cut halves of 
freshly picked apples into an iodine solution (potas- 
sium iodide 1 gm., iodine 0*25 gm. per 100 c.c. water) 
for half a mmute. After a short exposure to the air 
the distribution of the blue colour is noted If the 
colour IS almost or entirely absent the friut is over- 
mature for picking, but if scattered in small spots 
throughout the pulp outside the core line, the frmt 
can be picked with safety On the other hand, large 
patches of colour in the flesh indicate the necessity for 
allowing the apples to hang longer. With practice 
other apples of the desired degree of maturity can be 
selected by eye This procedure assumes that the 
fruit will be placed in cold storage within a few days 
from picking. 

SoLANXJM Hybrids. — An account of crosses between 
Solarium utile and pollen from the domestic potato 
has been given by Salaman {J our Genet , vol. 20, 
No 3) The cross was only a success in 25 per cent 
of the 52 attempts, and the reciprocal cross could not 
be obtained at all Also, as a result of many trials, 
a single plant, indistinguishable from S utile, was 
obtained by pollination with S chacoense, and it bred 
true in the next generation. In the crosses between 
S. utile and the domestic potato several cultivated 
varieties were used as pollen parents, and with three 
exceptions giving the same result. In the F 2 and 
later generations, whole families were indistinguish- 
able from S utile in morphological characters, yet 
certain physiological and genetic differences can be 
shown by back-crossing, such as the presence of 
sterility and the incidence of disease Some of these 
families, while showing the low cropping capacity of 
S utile, are nevertheless carrying recessive genes for 
higher cropping, the inhibitory factors of S utile being 
dominant Other families were nearly, with some 
plants quite, indistinguishable from the domestic 
type The inheritance of the differences in leaf 
characters and cropping are particularly described. 

Leptoohilub and Genera confused with it.— 
Following the modern tendency in taxonomy to seek 
a phylogenetic arrangement for all groups of plants, 
E. B. Copeland {Philippine Journal ^Science, vol. 37, 
No, 4, December 1928) has published a revision of the 
African, Indian and Oriental species of the genus Lepto- 
chilus Six natural groups, each given generic status, 
are recogmsed. Leptochilus is retained as a small 
genus of epiphytic ferns , the largest genus, Campium, 
consisting of terrestrial ferns with creeping rhizomes. 
This genus receives monographic treatment, fifty-six 
species — eighteen of which are newly described — 
being enumerated The study of the whole group is 
complicated owing to the involved nomenclature, and 
much attention is devoted to the determination of 
the proper generic and specific names. The paper 
contains a large number of text figures showing details 
of frond venation in the species of Campium, and all 
new species and a number of old ones are illustrated 
by plates. 

Conifer.® — The identification of Conifers by means 
of their vegetative organs is the subject of an mter- 
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estmg paper which appeared recently in the Scientific 
Proceedmgs of the Royal Dublin Society (vol. 19, N.S. 
19) The author, Mr H. M. FitzPatrick, having in 
mmd the difficulties that beset systematists when 
flowers and frmt are not available, has compiled a kejr 
to the genera and species of the Comferse, based on the* 
morphology of the foliage There are certain diffi- 
culties inseparable from such an attempt, not the 
least of these being the diversity of foliage in juvenile 
and adult forms of the same species The noncon- 
formity to type of recent introductions to cultivation,, 
particularly species of Abies and Picea, create further 
complications. Such a scheme of classification, to 
fulfil its purpose, must of necessity be an artificial 
one. This does not detract, however, from its value 
for diagnostic purposes, and in its construction 
Mr. FitzPatrick has achieved a considerable measure 
of success Leaf -shape and arrangement form the 
basis of the key to the genera, while its subdivisions 
rest on the prominence, or otherwise, of stomatal 
bands and midrib * the woody nature of the second- 
year twigs serve to distinguish the Abietmeae and 
Taxodium from all other Conifers. For the recogni- 
tion of species special keys are introduced, following,, 
more or less, conventional lines. In this connexion 
the use of variable features, pubescence for example, 
as specific indicators, though sanctioned by custom 
is open to question The ultimate definition of the 
species is materially assisted by a senes of brief 
descriptions of their individual characteristics, supple- 
mented by numerous illustrations, some of which,, 
however, are unfortunately lacking in precision^ 
Notes on their economic uses and distribution form a 
useful adjunct to descriptions of the species. The 
paper concludes with a short bibliography 

Geological Map of Mont Blanc. — A geological 
map of the French part of the massif of Mont Blanc 
IS being issued by Paul Corbin and Nicolas Oulianoff 
on the scale of 1/20,000. The first sheet (Servoz les. 
Houches) appeared in 1927 The second (Chamonix) 
and third (Les Tines) sheets have now been issued, 
and each is accompanied by a descriptive pamphlet 
(Impnmerie-Librairie G. Jacquart Price 20 francs)- 
A general and detailed geological description of the 
massif IS promised in due course The maps measure 
nearly 14 x 10 inches, plus borders and legends, and 
the geological units and topographical base are clearly 
printed with excellent registration The Quaternar 3 r 
deposits are coloured m clear pale tints, the older 
formations being given more vigorous colours so that 
they stand out clearly The lithological composition 
of the crystalline rocks is indicated by overpnntmgs: 
of points and lines on the fundamental colours. In 
this way the major tectonic units are well brought 
out as well as the individual formations, sedimentary 
or Igneous. The maps may be recommended not only 
to professional geologists, but also to those who may 
be holiday-making m the Chamonix district and wish 
to know something of the rocks that are there dis- 
played. 

Tholeiites of the North of England. — Con- 
tinuing their work on the igneous geology of the 
north of England, Prof Arthur Holmes and Dr. H. F* 
Harwood have recently published a detailed account 
of the Tertiary tholeiite dykes {Mineralogical Magazine,. 
March 1929, pp 1-52) Eight new chemical analyses 
are presented, and in addition to the Brunton, 
Talaidh, and Salen types already recognised by the 
Survey petrologists, Cleveland and Acklington types 
are distinguished, these referring typically to the rockst 
of the dykes well known under those names Al- 
though the whole suite of dykes appears to converge 
to a focus in Arran, it is shown that there is a regional 
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change oi direction, as the suite traverses the Southern 
Uplands, which carries it by way of Great Cumbrae 
and the Ayrshire coast into the Mull swarm of dykes 
Many of the dykes cany anorthite aggregates, and 
Teali’s original hypothesis to explain their presence 
IS supported. A discussion of magmatic variation 
leads to the conclusion that differentiation by crystal- 
lisation and separation of the residual liquors was not 
the process responsible for the production of the 
different types of tholeiites. It is suggested that the 
variation may have been due to admixture with a 
Whin Sill type of magma of a quartz -alkali -felspar 
eutectic formed from ‘ sial ’ by long- continued contact 
with basaltic magma. This is a return to a long- 
despised conception first introduced by Bunsen to 
explain the igneous rocks of Iceland. 

Measurement oe Nile Discharge. — Over a period 
of more than twenty years, observations have been 
made with the view of the establishment of an automatic 
and accurate measure of the discharge of the Nile 
throughout the year. The last of four papers dealing 
with this subject is now published in Physical Depart- 
ment Paper No. 24 of the Ministry of Public Works, 
Egypt, m which Mr. D. A. F. Watt gives the final 
conclusions on the methods and the tables of results. 
It has been found that during the low stage of the 
Nile there is no significant difference between the 
results given by sluice measurements at Aswan and 
current meters, but that in flood time the current 
meters give results about five per cent too high, or even 
more at the top of high floods. Experiments with 
scale models which were described in a previous paper 
have been shown to be a useful means of inter- 
polating results between the low stage and the floods 
when the discharge of the sluices is not known 
with the same certainty as at other times of the 
year. The important conclusion is that the dis- 
charge of the Nile at Aswan can now be measured 
with a high degree of accuracy by the means em- 
ployed. 

North Staffordshire Coalfields — The Depart- 
ment of Scientific and Industrial Research has just 
issued as Paper No. 14 of the physical and chemical 
survey of the national coal resources a description of 
the coalfields of North Staffordshire (London H M 
Stationery Office) This paper differs, and differs 
most unfortunately, from previous ones in the series, 
inasmuch as the special work which the Fuel Research 
Division of the Department of Scientific and Industrial 
Research is specifically supposed to perform, namely, 
the physical and chemical investigation of the coals 
of Great Britain, is entirely absent from the present 
paper. It contains merely a description of the North 
Staflordshire coalfield, such as is already obtainable 
elsewhere Indeed, it carries our information no 
further, if so far, as do the Memoirs of the Geological 
Survey, It would surely have been better to wait 
until the physical and chemical investigation, which 
the Fuel Research Division is supposed to undertake, 
had been completed and then to publish this informa- 
tion in the way that has been done m the case of the 
other coalfields, rather than to adopt this piecemeal 
method of issuing information, which, although it may 
at first sight lead to an appearance of great activity 
on the part of the Fuel Research Division, really shows 
that the proper work of that Division is not being 
pushed as it should be. 

Hall Effect in Nickel-Steel Alloys. — Interest 
attaches to the Hall effect as exhibited by the nickel- 
steel alloys, since the rotations of the two components 
of these alloys are of opposite sign, and since, moreover, 
such alloys present peculiarities in their thermal and 
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electrical conductivities which, according to the 
electron theory, are intimately connected with the 
Hall effect. In the issue of the Bendiconti of 
the Naples Academy of Physical and Mathematical 
Sciences for May- August 1928, Dr. Umberto Salerno 
communicates the results of measurements of this 
effect made with a series of steel-nickel alloys contain- 
ing different proportions of nickel. The Hall effect 
observed exhibits the same characteristics as that of 
the ferro -magnetic metals, and is influenced to some 
extent by the nature of the secondary electrodes em- 
ployed The alloy known as invar shows a moderately 
high coefficient of rotation In all the alloys ex- 
amined asymmetry is revealed, this being most marked 
with the alloy containing 22 per cent of nickel, which 
IS the least magnetic, and almost zero with that having 
49 per cent, which is highly magnetic. The contribu- 
tion of the steel to the Hall effect is more pronounced 
than that of the nickel, 80 pei cent of which is necessary 
to cause reversal of the sign The variation of the 
eflfect with the composition presents analogies with the 
corresponding variations of the specific heat, thermo- 
electric properties, thermal conductivity, and electrical 
resistance. 

The Triple Point of Water. — The usual specifica- 
tion of the zero of the centigrade scale of temperature 
in terms of the melting point of ice, although very con- 
venient for most purposes, is somewhat unsatisfactory 
because of the difficulty of reproducing exactly the 
standard conditions of measurement. In particular, 
the effect of the air which dissolves m the water used is 
a little uncertain, and the German Physikalisch- 
Technischen Reichsanstalt has therefore had under 
consideration the advisability of replacing the present 
fixed point by the slightly higher triple point of water. 
A report of the experimental work that has been done 
in this connexion has been published by H. Moser in a 
recent issue (No 3) of the Annalen der Physik. It has 
been found that the temperature recorded by a 
platinum resistance thermometer can be held constant 
to one ten-thousandth of a degree when it is controlled 
by a bath containing pure ice, water, and water -vapour 
in thermal equlibrium Subsidiary measurements 
established that the freezing point was lowered by 
0-0074° C. from this when the ice was in contact with 
air-free water at a pressure of one atmosphere, so that 
with an allowance of a further 0-0024° C for the 
lowering of the freezing point when the water is 
allowed to dissolve air to equilibrium, m accordance 
with the Reichsanstalt specification of the zero point, 
the temperature of the triple point becomes + 0-0098° C. 
The triple point of water is at the present time the 
most nearly constant fixed point of the temperature 
scale 

Analysis of Phosphoric Acid —A detailed study 
of the determination of phosphoric acid as magnesium 
pyrophosphate is described by M. Ishibashi in the 
Memoirs of the College of Science, Kyoto, vol 12, No 1. 
The effects of the composition of the magnesia 
mixture used, of the acidity of the solution, and of the 
presence of various salts and acids, were examined, 
and the conditions for maximum accuracy determined 
A method was developed for the quantitative pre- 
cipitation of phosphoric acid as manganous ammonium 
phosphate, the formation of manganous acid being 
prevented by the addition of a small quantity of 
hydroxylamine hydrochloride The manganese in 
manganous ammonium phosphate can be exactly 
titrated with potassium permanganate In a third 
paper, a new gravimetric method is described for 
determining phosphoric acid as zinc pyrophosphate, 
and in this case the zinc may be titrated by an oxalate 
method 
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The New Department of Zoology of the University of Edinburgh. 


F or many years past the accommodation in the 
Department of Zoology at Edinburgh has been 
inadequate to meet modern needs and to cope woth 
the number of students studying the subject In 
1923 the late Mr Laurence Pullar, of Bridge of Earn, 
visited the Department and was deeply impressed 
with the adverse conditions he found IVIr Pullar, 


who had long been sympathetically interested in 
zoology, more particularly in those branches of it 
that occupied the attention of his friend the late 
Sir John Murray, made a donation of £20,000 towards 
the erection of new laboratories. His much-appreciated 
gift remained anonymous until shortly before his 
death in 1926 In the same year the Trustees of 
the Carnegie Trust for the Umversities of Scotland, 
in their allocation of grants for the quinquennium 
1925-30, set aside asum of £18,000. 

Prof Augustus Trowbridge, of 
Princeton Umversitj^ then director 
for Europe of the International 
Education Board, paid an un- 
announced visit to the Depart- 
ment in 1926 and inquired into 
its needs and financial position 
As a result of this, and with his 
sympathetic co-operation. Prof 
J H Ashworth was enabled to 
draw up a statement of the require- 
ments. The Board saw its way 
to give £74,000 for the completion 
of a building, for equipment, en- 
dowment, and addition to staff 
and technicians 

Prof Ashworth drew up sketch 
plans which were placed m the 
hands of Sir Robert Lorimer and 
Mr J Matthew, and work was 
commenced m June 1927 The 
building was formally opened by H.R H, Prince 
George on May 15 last in the presence of the Vice- 
Chancellor, a large number of representatives of the 
national and civic authorities, and of zoologists from 
other universities In his speech, Prince George 
referred to the traditions of the Department, the 
chair of which was founded in 1770, and to the 
importance of zoology and its many applications to 
the welfare not only of Great Britain, but of the 
whole Empire The need for trained zoologists, 
particularly overseas, at the present time is great. 
The building is the second of a new group known by 
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permission as the King’s Buildings, and Prince George 
expiessed his pleasure at learning that through the 
munificence of vaiious donors, private and corporate, 
othei buildings were soon to be erected on the same 
site, forming part of a scheme for the expansion of 
the Hmvei.sity He congratulated the architects upon 
then success m combining pleasing effect with utility 
After the opening, Prince George 
was invested with the honorary 
degree of Doctor of Laws, made 
a tour of inspection, and attended 
a luncheon in the Old University 
buildings. The University 0 T C 
mounted a guard of honoui . 

The new building (Fig 1) is of 
sandstone from the Blaxter quarry, 
and consists of a central part with 
a larger wing facing north and a 
smaller one facing north-east , its 
total length is 287 feet It is two- 
storied for the greater part, but the 
fall of the ground allows of a well- 
lit ‘ basement ’ under the east wing 
Between the large windows in the 
upper and lower stories are a num- 
ber of panels with oval medallions 
about 4 ft 6 in long bearing re- 
presentations of a series of animals 
They are arranged in sequence 
and chosen to represent the main zoogeographical 
regions. They are the work of Miss Phyllis Bone, 
who also furnished for the lintels above the first floor 
windows smaller round medallions of three animals 
well known to ancient naturalists, the scarab, the 
crab, and the octopus 

Throughout the whole building the most emphasised 
feature is the provision of the maximum amount of 
light. The museum, which is for teaching purposes, 

EDINBURGH UNIVERSITY ZOOLOGY DEPARTMENT 


Fig 2 —Plan of ground floor 

IS 55 feet long bv 40 feet wide, with a 10-foot gallery 
along one of its long sides, under which is a well- 
equipped aquarium. The mam museum is lit by a 
cupola and the gallery by an oblique roof light, and 
in both IS a new type of glass devised by Sir Herbert 
Jackson in conjunction with Messrs. Chance. It is 
designed to exclude the ultra-violet and strong actinic 
rays, and at the same time provide a maximum 
transmission and diffusion of direct sunlight. The 
library is furmshed with enamelled steel shelving, 
gallery, stair, and stack room, and has an initial 
accommodation of about 8000 volumes, which should 
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form an adequate reference collection. The large 
lecture theatre, occupying most of the central part, 
IS of octagonal form, has a specially constructed 
diagram screen, and provides 318 separate seats , the 
two smaller theatres for advanced and post-graduate 
students each accommodate about 50. The labora- 
tories and research rooms on the two wings are laid 
out as a series of imits 15 feet wide by 16 feet deep, 
and the inclusion of several umts gives laboratories 
of the sizes required for all the different classes The 
Department has, besides the laboratories for the staff, 
technicians’ rooms, workshop, etc , eight separate 
research rooms each for one worker, and a larger 
room which would accommodate two to four workers 
The total cost of the building has been £80,000, and 
it IS felt that with its modern equipment and design 
it provides adequate facilities for teachmg purposes 
and for the various lines of research that are now 
being carried on or are likely to be undertaken for 
some years to come. Two mam objects have been 
kept m the forefront of all the desigmng ; first, 
fitness for purpose, and secondly, the utilisation of 
standard imits which permit of the maximum amount 
of interchange and therefore flexibility. 


Forest Insurance. 

I N Special Bulletin No. 179 (September 1928), issued 
by the Experiment Station of the Michigan State 
College of Agriculture, Mr. Paul A Herbert discusses 
“Forest Insurance and its application in Michigan” 
The greater part of the author’s thesis is devoted to 
the great forest problem in the United States of fires 
and fire protection, and the consequent higher rates 
demanded for insurance on forest property exposed, 
as is the case m America, to this peril Mr Herbert 
cites the more or less successful efforts at forest 
insurance attempted in European countries, which 
had their origin in France and Germany in 1880, 
Norway in 1912, Finland since the Anmstice, in 
Belgium, Holland, Denmark in the late years of last 
century, and finally in Sweden since 1919 

In treating of ordinary insurance as against in- 
surance against forest fires, the author points out 
as one of the difficulties that annual returns are not 
obtainable in the younger stages of a forest, and 
therefore the private owners of land do not consider 
that forestry can compete with other productive 
enterprises. He rightly concludes that the reluctance 
of landowners to take up forestry as a business under- 
taking is based mainly on general questions of the 
risks, the rate of tree growth, and rough calculations 
as to future costs and prices. It may be admitted that 
investment m the forestry business will not usually 
bring in the early returns obtainable from other 
enterprises, whilst the risks are in some respects 
greater 

The methods often suggested in order to assist 
the private landowner to make forestry a paying 
business are more equitable taxation, government 
assistance, and better protective methods. These, 
coupled with an anticipated future increase in the 
pnce of timber and other forest produce, would, it 
is held, make private forestry a paying business. 
These factors would tend to decrease the cost of 
production or decrease the risk to which the invested 
capital IS exposed 

On the subject of taxation of woods, the usual 
remedy suggested is deferred taxation on lands 
occupied by woods The chief advantage of this 
method would he not m reduced costs, but in reduced 
risks, and would allow the timber grower to estimate 
his future taxation in this respect If any accident 
happened to the crop or impaired its value the taxes 
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would automatically be reduced Government assist- 
ance, the author considers, should be mainly confined 
to paying for research work which is beyond the 
power of the private owner to undertake , whilst 
the third remedy, protection, involves decreasing the 
risks and therefore improving the property from an 
insurance point of view. 

The keynote of the author’s discussion is the 
reduction of risk by effective protection, thus facili- 
tating insurance of the property Such insurance, 
by eliminating further risks and losses, will place 
forestry on a business basis. “The capitalist”, says 
Mr. Herbert, “ will find the profits obtainable are 
large enough to be attractive in view of the reduction 
of uncertainties. The investor will consider the 
insured forest as sufficient security to warrant lending 
funds to the business at the usual rate of interest ” 
The whole crux of the business in many countries, 
both in the past and the present, is bound up with 
the methods in force m land taxation, which often 
do not sufficiently distinguish between land from 
which an annual return is obtainable and that from 
which the returns are deferred for long periods, as is 
the case m forestry. 


University and Educational Intelligence. 

Cambribge — Dr D. Stockdale, fellow of King’s 
College, has been appointed University demonstrator 
in the Department of Chemistry. 

London — ^The result of the Convocation elections 
to the new Senate of the University of London — a 
general election following the new Statutes — ^was 
announced at the meeting of Convocation on May 14. 
In the Science Faculty there were eleven candidates 
for five seats, the successful candidates being Dr. 
C W Kimmms with 1018 votes , Prof. F. G Donnan, 
934 , Sir Philip Magnus, 889 , Dr R H. Pickard, 
847 , and Mr G. D Dunkerley, 835. The unsuccess- 
ful candidates were Prof Winifred Cullis, 806 ; Dr. 
G T Morgan, 783 , Sir Llewellyn Smith, 544 ; Mr. 
W. A W Dagger, 426 ; Mr. T. LI. Humberstone, 
354 ; and Mr. A. E. Evans, 307. In the Arts Faculty 
the old members were re-elected, with the addition 
of Prof T. P Nunn. In Engineering, Mr. Roger T. 
Smith, and in Economics, Dr. W H. Coates were 
elected, both being new members of the Senate The 
represen atives of faculties include the following — 
Faculty of Medicine Lord Dawson of Penn, Dr. H L. 
Eason, and Sir Cuthbert S. Wallace , Faculty of 
Science Prof. A. J. Allmand, Prof. L. N. G. Filon, 
Dame Helen Gwynne -Vaughan, and Prof. Frank 
Horton , Faculty of Engineering Prof. S. M. Dixon 
and Prof E H Lamb , Faculty of Economics (in- 
cluding Commerce and Industry) and Political Science : 
Prof T. E. G. Gregory. 

Manchesteb. — ^Applications are invited for the 
Edmund Mills Harwood memorial s'cholarship, value 
£50 per annum for three years, at the Manchester 
Municipal College of Technology. Forms of applica- 
tion and all information are obtainable from the 
Registrar of the College. The latest date for the 
return of completed forms is June 15. 

St. Andeews. — The University Court has appointed 
Dr. Frederick Walker, at present assistant in geology, 
to be a lecturer in geology as from the beginning of 
the next academical year 

Like so many other professions, that of surveying 
grows more important, complex, and difficult. Old 
rules of thumb and hastily formed opinions can no 
longer be applied If, among the surveyor’s essential 
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qualifications, mathematics and a wide knowledge of 
central and local government are added to those 
divisions and subdivisions of his practical work, it 
becomes clear that the old method of apprenticeship 
IS quite inadequate Such points were emphasised 
by Mr. B W. Adkins in a paper on the education of 
the young suiveyor which he read, on April 8, before 
a general meeting of the Surveyors’ Institution Mr. 
Adkins showed how the system of examinations and 
other facilities of the Institution have met these 
changes and made it possible for the profession to be 
supplied with qualified practitioners Tracing some 
present weaknesses, he said that if a boy leaves 
school at sixteen or seventeen and decides to be a 
surveyor, he finds that he cannot take the inter- 
mediate examination for several years During the 
interim, although serving articles, he frequently loses 
the habit of study, since he is free from school discipline 
and has no immediate spur towards theoretical work 
To meet this difficulty and to ensure continuity of 
study, the Institution has decided to adopt recom- 
mendations which will enable the future surveyor to 
take the more elementary part of the intermediate 
examination before the age of nineteen Mr. Adkins 
considered, too, that the recent introduction of a com- 
pulsory preliminary examination will remedy other 
weaknesses such as bad spelling, indifferent English, 
and lack of accuracy and method. Mr. Adkins’ belief 
m the work already done by examinations and their 
future possibility was very definitely expressed . 
“ There have been numerous attempts to discredit the 
examination system. ... I am confident that, if 
properly devised, a system of examination is the best 
method of inducing young men to acquire such know- 
ledge as IS necessary for their progress.” 

The Committee of Award for the Commonwealth 
Fund Fellowships has made appointments to twenty- 
four fellowships tenable by British graduates in 
American universities for the two years begmmng 
September next. These include ; Mr. Eric Ashby 
(London) to Chicago, in botany ; Mr Geoffrey Crowther 
(Cambridge) to Yale, m economics ; Dr. H J. Emeleus 
(London) to Princeton, in chemistry; Miss G. H 
Faulkner (Edinburgh) to Chicago, in zoology, Mr. 
W L. S Fleming (Cambridge) to Yale, in geology; 
Mr. V S. Forbes (Cambridge) to Calif orma, m geology , 
Mr. J. N. Goodier (Camliridge) to Michigan, m 
structural engineering; Mr, A. Harvey (Durham) to 
Calif orma, m physics ; Mr. R. C. Hinton (London) to 
Cornell, in economies ; Dr. W G. Humphrey (Oxford) 
to Harvard, in chemistry; Mr. W. R. Humphries 
(Aberdeen) to Columbia, in education; Mr J. W. 
Maecoll (Glasgow) to California Institute of Tech- 
nology, m engineering (aerodynamic) ; Mr, H L 
Puxley (Oxford) to Yale, m economics, Mr D. M. 
Robinson (London) to the Massachusetts Institute of 
Technology, m electrical engineering ; Dr. A. F. 
Skinner (St Andrews) to Columbia, m education; 
Mr. E T. C. Spooner (Cambridge) to Harvard, m 
medicine ; Mr. A. J Watters (St. Andrews) to Wis- 
consin, m orgamc chemistry , Mr. J. H C. Whitehead 
(Oxford) to Princeton, in mathematics; and Mr. R 
van de R. Woolley (Cambridge) to the Cahforma 
Institute of Technology, m astronomy. Fellowships 
tenable by candidates from the British Domimons 
include Mr. H. Barak (New Zealand and Oxford) to 
Princeton, m physical chemistry ; Mr. H. V Warren 
(British Columbia and Oxford ) to the Calif orma Institute 
of Technology, in geology The following have been 
appointed to fellowships tenable by candidates hold- 
ing appointments in government service * Mr. Erie J. 
Bradshaw (Dublin) of the Geological Survey of India, 
Mr. R. M. Campbell (New Zealand) of the New 
Zealand Civil Service, Mr A H Crane (Adelaide) 
of the Queensland Forestry Service. 
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Calendar of Patent Records. 

May 26, 1733 — The patent granted to John Kay 
of Bury on May 26, 1733, covered the invention of 
the fly-shuttle, perhaps the most important improve- 
ment ever made in the loom It revolutionised the 
weaving industry and rendered the power loom 
possible But it left Kay a poor man The last we 
hear of him is in 1766, when he appeared before a 
Committee of the Society of Arts, and he must have 
died soon after, probably m France, where he had 
tried to obtam the recognition that he failed to get 
in his own country. 

May 26, 1798. — The principle of the hydraulic 
ram was first used for raising water by John Wlnte- 
hurst of Derby, who applied it to a domestic water- 
supply m such a manner that every tune the tap was 
turned on and off in the kitchen, a column of water 
was forced into a tank m the upper part of the house. 
Whitehurst sent a description of his apparatus to the 
Royal Society in 1770, but its value as a water-raising 
machine was not recognised until an improved self- 
actmg type was invented by Joseph Michel Mont- 
golfier and patented by him in France on May 26, 
1798. An English patent was granted m the pre- 
ceding year to Matthew Boulton acting as Mont- 
golfier’s agent 

May 29, 1624. — The first legislative enactment for 
regulatmg the grantmg of industrial monopolies was 
the Statute of Monopolies (21 Jac I c 3) passed by 
the English parliament on May 29, 1 624. l?he Statute 
was not, as has often been assumed, the foundation of 
the Enghsh patent law ; it merely gave parliamentary 
sanction to principles which had long been accepted 
at common law. Its purpose was to prevent the 
Crown from grantmg oppressive monopolies, but in 
the famous Section 6 it exempted from the general 
prohibition the granting of patents for the encour- 
agement of new inventions. This section is still in 
force. 

May 29, 1849. — ^David Smith of New York was 
granted an English patent on May 29, 1849, for an 
improved shot-tower for making small shot, m which 
the fused metal falls through an ascending current of 
air, a process which enabled a much shorter tower to 
be used. 

May 31, 1836. — There were many inventions before 
this date for the use of the screw propeller in steam 
navigation, but credit for its practical introduction is 
mainly due to Francis Pettit Smith, whose English 
patent is dated May 31, 1836. Pettit Smith’s 
mvention, first tried on a small 10-ton 6-h.p. vessel 
which was successfully run on the Thames and after- 
wards at sea, was, at the request of the Admiralty, 
fitted to the Archimedes of 237 tons and 80 h p , 
which attained a speed of 10 miles per hour. Smith 
realised little from his invention, but he was given a 
civil list pension of £200 a year and in 1871 received 
the honour of knighthood. For the last thirteen 
years of his life he was the curator of the then Patent 
Office Museum. 

June I, 1869. — Thomas Alva Edison’s first patent 
was granted m the United States on June 1, 1869, for 
an electrical apparatus designed ‘'to record and 
register in an mstant and with great accuracy the 
votes of legislative bodies,” each member having a 
switch m front of him by moving which he could 
have his name impressed electrically under either the 
affirmative or negative votes. Edison’s output of 
mventions has been enormous, the United States 
patent records showing that for upwards of forty 
years patents have been granted to him at the rate 
of about twenty -five a year, the greatest number in 
any one year being seventy-five in 1882 
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Societies and Academies. 

London, 

Geological Society, April 24 — Robert Murray- 
Hughes ; The geology of part of North-Western 
Rhodesia, with petrographical notes by A A. Fitch 
The area lies approximately between lat 14° and 17° S 
and long. 24° and 30° E , and falls into three 
natural divisions, from west to east The first is the 
flat, somewhat swampy country overlaid by the 
Karroo and Kalahari rocks , the second is the old 
peneplain-surface forming the plateau of Northern 
Rhodesia and underlaid by the Transvaal and Pre- 
toria rocks, and those of the Swaziland System ; and 
the third, a deeply dissected country overlaid mostly 
by the Swaziland rocks and dramed by the Zambezi 
and Luangwa rivers The rocks are described and 
correlated with the Transvaal and Pretoria Systems 
of the south. The covering of sand in the west, 
together with certain ‘ ancient laterites ’, is correlated 
with the Kalahari System The principal structural 
features are ( 1 ) North-east and south-west foliation 
caused by the mtrusion of the Older Granites ; (2) 
north-west and south-east fracturing caused by the 
intrusion of the Hook Granite , (3) graben faultmg, 
which forms a part of the Great Rift Valley ; (4) 
foldmg of the Karroo Beds. 

Royal Anthropological Institute, April 30. — Hj 
Dnberg . Gala colonists of the sixteenth century. 
Analyses the varying incidence of Hamitic influence 
on the different Bantu tribes of the Lake region. 
Two immigrant cultures, the first of Gala origm c^rca 
1600 to 1680, the second represented by the Bahinda 
dynasty and possibly referable to Lake Chad. Lm- 
guistic and cultural evidence for the Gala hypothesis 
That the focus of this Hamitic culture lies to the west 
of Lake Victoria indicates that the immigrant route 
was via Mongalla and Wadelai. Traces of Gala 
influence are to be found among the Lerya, where it 
is linguistic, and among the Ban, where it is cultural, 
the present serf class representing the descendants of 
Gala mvaders overthrown by a Ban rismg Nilotic 
and Nilo -Hamitic convulsions due to Gala mtervention 
during the fifteenth and sixteenth centuries, as 
revealed by a comparison of Nilotic and Bantu 
genealogies. The southward expansion of the Gala 
towards the Tana valley, the inception of a militant 
policy against the Abyssinians, and their colonisation 
of the cattle-breeding countries round Lake Victoria, 
should all be correlated. 

Society of Public Analysts, May 1 — R S Morrell and 
S. Marks . The determination of organic peroxides. 
A modification of Pahnon’s method of determmmg the 
peroxide oxygen in oxidised linseed oil by measuring 
the iodine liberated from potassium iodide in the 
presence of sulphuric acid has been devised. — W. 
Croxford . Differential halogen absorption of oils and 
fats Toms’s bromine vapour method of determmmg 
the halogen absorption of oils gives rapidly the true 
iodine value of oils and fatty acids which require very 
many hours for complete absorption of the Wijs’ 
reagent. Fatty acids and oils of the oleic acid series 
with the double bond adjommg the carboxyl group 
may thus be recognised. Iso -oleic acids formed m 
the hydrogenation of oils, and the petrosilmic acid 
of parsley seed oil, give similar results by the two 
methods, and have thus the double bond at a distance 
from the carboxyl group — W. R Schoeller and 
C, Jahn A new method for the separation of small 
quantities of tantalum and niobium from titanium. 
The solution containing the oxalates is treated with 
sodium salicylate, which converts the titama into a 
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stable crystalloidal sodium titanylsalicylate The 
earth acids are then precipitated with calcium chloride, 
and finally precipitated with tannm — H. R. Ambler . 
The analysis of small samples of gas. Apparatus for 
the analysis of small samples of about 1 c.c of gas, 
m which rubber connexions are abolished. 

Dublin- 

Royal Dublin Society, Mar 26 — Reilly, P. J. 
Drumm, and C, Boyle The production of essential 
oils from Irish-grown plants (Part 5) Oil of dill — 
M, Grimes • A study of lactose-fermenting yeasts 
found in milk, cream, and butter. The yeasts ex- 
ammed consisted of two types • Type A, similar to, or 
identical with Torula lactosa, Harrison, isolated from 
Canadian cheese; type B, similar to, or identical 
with Torula cremoriSt Hammer, isolated from yeasty 
cream. — ^J. H. J. Poole and A. J Clarke : The effect of 
strong electric and magnetic fields on the rectihnear 
propagation of gamma rays Sir J J Thomson has 
suggested that, smce electrons show some of the 
characteristics of very high frequency wave trains, 
very hard gamma rays may possess some of the pro- 
perties of charged particles, and he conducted some 
trials on a possible bendmg of a gamma ray beam in a 
dielectric exposed to a large transverse electric field. 
His results, on the whole, were negative. The present 
paper describes further trials, not only with electric, 
but also with strong magne-bic fields No effect in 
either case could be detected 

Edinbubgh. 

Royal Society, May 6 — G. N. Hunter : Colour 
sensitivity. In Proc Opt Convenhon, 1926, Dr. 
Houston described a new method of testing for colour 
blindness. The apparatus was purposely made in- 
sensitive by keepmg the two colour patches under 
comparison 8 mm. apart. In the present research, 
these patches have been brought into juxtaposition, 
resultmg m a great increase in colour sensitivity, 
estimated at 1000 per cent — E. B. Ludlam and R. B. 
Mooney : The mfiuence of air and moisture on the 
‘ Budde effect ’ in bromme. The absence of expansion 
of pure dry bromme when exposed to light is ex- 
plicable by calculating the rate at which the energy 
received can be taken up by the walls of the vessel . 
a film of moisture may prevent the re-oombmation 
of bromme atoms on the surface and thereby retain 
the energy m the body of the gas. Air present in the 
gas may facilitate transfer of energy and cause 
expansion There is no evidence of re -radiation of 
energy — A. C. Stephen Studies on the Scottish 
marme fauna The fauna of the sandy and muddy 
areas of the tidal zone The density per xmit area 
has been investigated Parts of the Firth of Clyde 
(more than 3000 per square metre) and St Andrews 
Bay, West Sands, are areas of exceptional abundance 
The various species are not uniformly distributed over 
any beach, but either occur, or have their maximum 
density at, some particular level. On sandy grounds 
Telhna tenms and Nephthys cceca predominate, on the 
muddy grounds Gardium edule and Macoma halUca — 
G Redington . Effect of diurnal periodicity on plant 
growth. By growmg plants entirely in electric light, 
it IS sho-wn that a daily dark period is not essential, 
but with practically all the very diverse species grown, 
better plants were ultimately produced in 16 hours’ 
hght per day than in continuous light. Generally, poor 
growth was made in a hght exposure of 8 hours’ daily. 
The effect of the several physiological processes con- 
cerned upon the conditions obtaining at the apical 
menstem is considered m relation to cell formation 
and cell elongation. — Margery Knight: Studies m 
the Ectocarpaceae (2). Ectocarpus siliculosus. Plants 
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collected from the Mediterranean coasts show a simple 
type of life history m which the plant body is haploid 
and reproduction is effected by the union of gametes 
produced in plurilocular sporangia The dominant 
soma of the British plants is, however, diploid and 
the zoids from plurilocular sporangia on these plants 
are already diploid and germinate immediately into 
new plants ; sexual reproduction is achieved by zoids 
from imilocular sporangia. Alternation of generations 
and sex differentiation are also discussed. — Mary H 
Latham : J urassic and Kamozoic corals from Somali- 
land. This collection of fossil corals from British 
Somaliland was made by Mr R A Farquharson, 
Government Geologist, during his survey of the 
country in 1923--24 It includes Jurassic, Eocene, 
Ohgoeene, and one Pleistocene specimen. Most of 
the specimens are Eocene and were collected mamly 
in eastern Somaliland ; but some specimens from 
Beberawema in western Somaliland have been 
identified as Eocene That district has not hitherto 
yielded Eocene corals There are three new species 
of Astrocoema, all of which have large corailites and 
greatly resemble Stephanoccenia, and a new species of 
Gyathoccema There is also a new genus, Tuhicora, 
belonging to the GomocoridcB The Ohgoeene corals 
include new species of Stylophora, C%rcophylha, Favm, 
Orhicella, Columnastrcea, and Pontes, The older 
faunas have Mediterranean affinities — Sydney Gold- 
stem The asymptotic expansion of the characteristic 
numbers of the Mathieu equation. 

Paris. 

Academy of Sciences, April 15 — The president 
announced the death of M Gayon, Correspondant for 
the Section of Rural Economy — P. Sejourne . The 
railway from Casablanca to Marrakech. The branch 
line for phosphates. This line, 245 km long, was 
commenced in 1916 , the discovery of rich phosphate 
deposits at Kourigha led to an alteration of the plans 
and the construction of a branch line 83 km long 
(150 km. from Casablanca). Details of the phosphate 
deposits are given . these deposits are remarkable both 
as regards high percentage of calcium phosphate and 
quantity available — Emm de Margene • Second re- 
port on the publication of the “ oeuvres geologiques 
de Marcel Bertrand ”. — V. Romano vski : Some new 
classes of orthogonal polynomials. — M. de Franchis : 
A recent theorem concerning quadrics — Hadamard : 
Remarks on the preceding communication — Rolf 
Nevanhnna : Remarks on the lemma of Schwarz — 
Lucien Feraud • The Pfaffian systems of M Birkhoff. 
— G. A Mokrzycki . The maximum utilisation of 
commercial aeroplanes. — Antonio Cabreira : The 
theory of a terrestrial metric planosphere — Benjamin 
Jekhowsky . The identification of the minor planets 
and the correction of their orbits from a smgle observa- 
tion — ^J. E Verschaffelt The equation of Van der 
Waals and thermodynamics Reply to criticisms by 
V . Karpen. — Quevron The increase m the sensibihty 
of electrical measuring apparatus with pivots. The 
permanent magnet in the mstrument is replaced by an 
electromagnet. The power required is 150 watts, 
giving a magnetic field of 4500 gauss. With this 
mstrument it is possible to measure by direct reading 
10"S ampere or 10~® volt Possible applications are 
discussed. — ^J. Cabannes : The secondary radiations in 
light diffused by Iceland spar — H, Jedrzejowski . The 
groupings of radioactive atoms — L. Wertenstem : 
The /3-recoil. — Andre Chretien • The ternary system : 
water, sodium sulphate, sodium nitrate. — H. Parent : 
The existence in Provence of a shore Ime at 6 metres, 
of recent Quaternary age. — Henryk Arctowski and 
Edward Stenz ; The origin of the dusts which fell m 
Poland between April 26 and 29, 1928. Proofs that 
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the dusts which fell in Roumania and Poland on the 
above days originated in central Ukraine — J oseph 
Devaux . The actmometric study of the penetration of 
the solar energy flux at the interior of some Pyrenees 
glaciers When the solar radiations penetrate the 
mass of glaciers, with the ice at 0° C., the absorbed 
energy jiroduces a jiartial fusion of the ice, especially 
at the surface, which becomes porous This porous 
condition reduces the transparency of the ice to the 
rays, resulting in less penetration and less melting. 
This process the author terms the radiothermic 
defence of glaciers — Yossifovitch Mladen : The 
mechanism of the separation of the penthecium in the 
Erysiphacese and the role of the fulcra — A Maige : 
The r61e of the cytoplasm in amylogenesis — Lucien 
Daniel The resistance to cold of the descendants 
of ATteviis%a Absinthium grafted on Chrysanthemum 
frutescens. New varieties of absinthe plants, produced 
from seeds resulting from grafting Absinthium on 
Chrysanthemum, have proved very resistant to cold. 
At the temperature of Rennes last wmter ( -21° C.), 
numeious species regarded as acclimatised to the 
winter have been severely affected, but the Absinthe 
arising from the grafts have survived — H. Lagatu and 
L Maume The leaf diagnosis and its degree of 
security — Vellard The properties of the cutaneous 
secretions of some tree frogs {Hyla) from the neigh- 
bourhood of Rio de Janeiro. The toxicity of these 
secretions is as frequent in the group of Hylidie as 
m other species The toxic characters vary greatly 
with the species — R. Fosse and A Brunei* The 
ferment producing allantoic acid by the hydrolysis of 
allantoin. Its presence in the animal kingdom A 
ferment capable of givmg allantoic acid from allantoin 
has been demonstrated in the frog and m several 
fishes — Georges Lakhovsky The sterilisation of 
water and of liquids by circuits in metal m direct con- 
tact with the liquid. 


Official Publications Received. 

British 

Stonyhurst College Observatory Results of Geophysical and Solar 
Observations, 1928 , with Report and Notes of the Director, Re\ E D. 
O’Comior Pp x\ii+50 (Blackburn) 

Journal of the Chemical Society containing Papers communicated 
to the Society April Pp iii+ 589-852 -fvm (London) 

Imperial Institute Annual Report, 1928, by the Director, Lieut -Gen. 
Sir william Purse, to the Board of Governors (Meeting, 19th March 
1929) Pp %'i-f36 (London) 

Report of the Oxersea Settlement Committee for the Year ended 
31st December 1928 (Omd 8308 ) Pp 43 (London H M. Stationery 
O&ce ) 9d net 

Reports of the Progress of Applied Chenustiy Issued by the Society 
of Chemical Industry Vol 23, 1928 Pp TbO (London ) 

Proceedings of the Royal Society Senes A, Vol 124, No A703, 
May 2 Pp 242 (London Harrison and Sons, Ltd ) 8s 
Transactions of the Royal Society of Edinburgh Vol 56, Part 1, 
No 11 The Anatomy of a Pretal African Elephant, Elephas africanus 
(Loxodontaafricana) “Part 3 The Contents of the Thorax and Abdomen 
and the Skeleton By Dr Nellie B Bales Pp. 203-24b+6 plates 
(Edinburgh Robert Giant and Son , London Williams and Norgate, 
Ltd) 7s Gd 

Foreign 

Japanese Journal of Botany Transactions and Abstracts Vol 4, 
No 3 Pp n 4-219-316 -1-55-79 (Tokyo National Research Council 
of Japan ) 

Department of Commerce Bureau of Standards Research Paper 
No 55 An Analysis of the Arc and Spark Spectra of Yttrium (Yt I and 
Yt II) By William P Meggers and Henry Norris Russell Pp 733-7b9. 
10 cents Research Paper No 5b The Precise Measurement of X-ray 
Dosage By Launston S Taylor Pp 771-785 10 cents (Washington, 

D 0 Government Printing Cffiee ) 

Review of Legal Education in the United States and Canada for the 
Year 1928- By Alfred Z Reed Pp iii4-51 (New 'York City The 
Carnegie Foundation for the Advancement of Teaching ) Free 
Department of Commerce Bureau of Standards United States 
Government Master Specification, No 23c Lamps, Electric, Incan- 
descent, Large, Tungsten Filament Supersedes FSB No 23b and 
Bureau of Standards Circular No 13, 11th edition Revision promul- 
gated by the Federal Specifications Board on March 25, 1929 Pp ii-f-12 
(Washington, D 0 Gov ernment Printing Office ) 5 cents 

CV-TALOGUE. 

Eastman Organic Chemicals List No 20, May Pp 90 (Rochester, 
N Y Eastman Kodak Co ) 
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Diary of Societies. 

rRIBAY, Ma\ 

So( or Mfdic^l Ofiicers oi Healih (Fetei Hospital Medical 
feenicf* Gioup), at 3 —Dr W M MaeFarlane and otheis Discussion 
on Ihe Uses ot Scarlet Feier Antito\m 
Linneak hO( lETY OF LONDON (Anniversary Meeting), at 5 —Presidential 
Address and Presentation of Linnean Gold Medal to Prof H de Vnes 
Ph\sk’al Society (at Imperial College of Science), at 5— Di Ezer 
Giifhths A Hygrometer for Use in Timber Seasoning Kilns —Dr J H 
Vincent Experiments on Magnetostnctu e Oscillators at Badio 
Frequencies —Demonstration ot an Apparatus tor Measuring the 
Thermal Expansion ot Glass, by Prof W E S Turner —Demonstration 
of the Flutter Model Aeroplane Wings, by R A Fraser and W Duncan 
Roaaia SociEiY 01 Medicine (Disease m Children Section) (Annual 
General Meeting), at 5 —Dr F J Poynton Some Phases m English 
Pediatrics as viewed by a General Physician 
Royal Society op Medicine (Epidemiology Section) (Annual General 
Meeting), at S —Dr A Joe Puerperal Fever Ij 
Royal Institution of Great Britain, at m — F J Rennell Rodd The 
Tuareg Tribes of Central Sahara 

In.stitute of Chemivpry (Edinburgh and East of Scotland and Glasgow 
Sections) (lomtly with Society ot Chemical Industry— Edinburgh and 
East of Scotland and Glasgow Sections) (at Glasgow) — Prof G G 
Henderson Recent Research in the Terpene Series 
iNsririTioN or Water Engineers (at Birmingham) 


SATURDAY, May 2') 

PHisiOLor.iCAL Society (in Physiology Department, University, Edin- 
burgh), at 10 A M and at 2.— H E Magee, Prof J J R Macleod, and 
D W Auchinaclue Diftusion in Surviving Gut of Difteient Sugars — 

J MeCallum and H B. Magee Eflects of Diet and ot Adrenalectomy 
on Movements of Surviving Intestine —H E. C Wilson A Note on 
Specihc Dynamic Action — C M Burns (a) Influence of Ingestion of 
Mineral Acids on the Mineral Constituents of Tissues , (i) Influence of 
Parathormone on the Composition of Bone — D Burns Action of 
Salts of Guanidine on the Vasomotor System — H Diyene (a) Bftect 
of Administration of Calcium Chloride on the pH of Urine , (t) Calcium 
Metabolism in Relation to Lactation —May Cameron Difterences of 
Structure between the White and Rea Muscles ot the Rabbit— B P 
Wiesner On the Mechanism of Controlling Changes m Ovarian Endo- 
crine Functions —A W Greenwood On the Eflects of Implantation 
ot Cock’s Testis into the Hen — E M Robertson On the Eondek- 
Aseheim Pregnancy Test — L Miskaia The Effects of Implantation of 
Mouse Placenta on the Reproducing System of the Immature Female — 
W P Kennedy The Ganglion ( eriucis wien and the CEstrus Hormone 
— G H Ettinger An Inv'estigation into the Conditions of the Pul- 
monary Ciicnlation of the Gumea-pig— A Fraser and Prof J J R 
l^Iacleod Glycogen and Lactic Acid in Mammalian Muscle after Death 
— G P McCullagh, GDP McFadden, and Prof T H Milroy 
Cutaneous Temperatures after Lumbar Sympathectomy —Demonstra- 
tions —A C. White and 0 P Stewart On the Estimation of Small 
Amounts of Soap —A C White and A. J Clark Apparatus for the 
Estimation of the Oxygen Consumption of the Frog’s Heart— Y 
Bogue Electro-cardiograms from the Hen’s Egg — Prof P T Herring 
Secretion by the Cells ot the Com oluted Tubules of the Kidney of the 
Skate — J D. S Cameron Secretion of Urea by the Cells of the Con- 
■V oluted Tubules of the Kidney of the Doghsh— Sir B Sharpey 
Schafer The Relation Between the Liver Celia and the Blood — Prof 
P A E Crew The Miniature Egg of the Domestic Fowl — G H 
Ettinger (a) Pitfalls Liable to be met with m Perfusion Experiments , 
(b) Peculiarities m Structure of the Pulmonary Arterioles of the Guinea- 
Pig, Ox, and Cat — W 0 Kermack and W Leiper A New Method for 
Demonstrating and Measuring the Activity of Pepsin — W W Taylor 
Method of Determining Free and Bound Water —A R Smellie An 
Improved Type of Pump for Artificial Re-spiration.— J Davidson 
Selective Action of Senecefoline on the Liv er Cell 
North of England Institute of Mining and Mechanical Engineers 
(Associates’ and Students’ Section) (Annual General Meeting) (New- 
castle-upon-Tyne), at 3.— H S Jackson Mine Costs 
Institute of Chemistry (Edinburgh and East of Scotland Section) 
(lointly with Society of Chemical Industry— Edinburgh and East of 
Scotland and Glasgow Sections) (at Glasgow) 


MONDAY, May 2? 

Victoria Institute (at Central Buildings, Westminster), at 4 30 —Sir 
W M. Flinders Petna The Materialisation of Old Testament History 
Surveyors’ Institution (Annual General Meeting), at 5 
Royal Institute of British Architects, at 8 — H P Adams English 
Hospital Planning 

Royal Society of Medicine (Odontology Section) (Annual Genera] 
Meeting) (at Royal College of Surgeons), at 8 
Royai Geographical Society (at iEolian Hall), at 8 30 — L. J Robbins 
A Journey in Central Siam 

TUESDAY, May 28 

Royal Dublin Society (at Ball’s Bridge, Dublin), at 4 15 —Prof J Joly 
A New Form of Needle for Radium Therapy —Dr W B 6 Atkins 
and Dr H H Poole Photo-electric Measurements of Illumination in 
Relation to Plant Distribution Part II 
Royal Society of Medicine (Medicine Section), at 5 —Annual Genera! 
Meeting 

Royal Society of Medicine, at 5 30 —General Meeting 
Ecological Society of London, at 5 30 —Secretary Report on thi 
Additions to the Society’s Menagerie during the month of April 1920 
— W N Blair Observations on the British Shrew CToadwracaAsifendiun 
—Miss E. M Brown Notes on the Larval Stages of the Tompot 
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Blenny, Llenmus qaiUtuuune — Di C Christy On the African 
Butlaloes — G C Robson On the Raie Abyssal Oetopod 
a Conti ibutioii to the Phylogeny of the Octopocia 
Royal Photographic Society of Great Britain (Kinematograph Group), 
at7— Capt G I Fincli A Crossing of Mont Blanc 
Royal Anthropological Institute, at S 30 —Mrs M Hasluck Turkish 
Games 

Wisi Ivi-NT SciENriiic SociLiv (at Wesleyan Hall, Blackheath), at 8 30 
WEDNESDAY, May 20 

Geological Society of London, at 5 80 —Dr K S Sandford The 
Pliocene and Pleistocene Deposits of Wadi Qena and of the Nile Valley 
between Luxor and Assiut (Qau) —Miss B W Gardner Geological 
Researches in the Fayum (Egypt), being a report on work done with 
the assistance of the Gloyne Outdoor Geological Research Fund 
Eugenics Society (at Royal Society), at 8 80 — E B Ford Recent Work 
on the Physiology of Genetics and its Bearing on Human Problems 

THURSDAY, May 30 

Royal Socieiv, at 4 30 —Prof O W Richardson and P M Davidson* 
The Energy Functions of the Ha Molecules —Dr E K Rideal, C P 
Snow, PIG Rawlins, and A M Taylor Infra-Red Inv’^estigations of 
Molecular Structure Part I — C P Snow, FIG Rawlins, and Dr 
E K Rideal Infra-Red Inv*estigations of Molecular Structure 
Part II— Di A Muller The Connexion between the Eig-Zag Structure 
of the Hydrocarbon Cham and the Alternations in the Properties of 
Odd and Even Numbered Cham Compounds — Papers to he uad m 
title only — Prof 0 W Richardson and F S Robertson The Emission 
of Soft X-Rays by Difterent Elements at Higher Voltages — G I Finch 
and D L Hodge Gaseous Combustion in Electric Discharge Part 
III — G I Finch and J C Stimson The Electrical Condition of Hot 
Surfaces during the Adsorption of Gases Part III — J M Robertson 
An X-Ray Inv estigation of the Structure of Naphthalene and Anthracene 
— D L Chapman and W K Hall A Study of the Catalysis by Silver of 
the Union of Hydrogen and Oxygen — K Majumdar The Arc Spectrum 
of Chlorine — A E Gillam and R A Morton The Absorption Spectra 
of Halogens and Inter-Halogen Compounds m Solution in Carbon 
Tetrachloride — K R Rao The Are Spectrum of Germanium — R H 
Fowler and A H Wilson A Detailed Study of the ‘Radioactive 
Decay ’ of, and the Penetration of a Particles into a Simplified One- 
Dimensional Nucleus — U Nakaya On the Emission of Soft X-Rays 
by Different Elements, with Reference to the Effect of Adsorbed Gas 
— R A Frayer and A J Duncan (a) On the Criteria for the Stability 
of Small Motions , (b) On the Numerical Solution of Equations with 
Complex Roots — N F Mott The Scattering of Fast Electrons by 
Atomic Nuclei — L J Freeman Further Investigations of the Spectrum 
of Ionised Nitrogen (N II) — G 0 McVitie On Einstein’s Unified Field 
Theory — L P Dav les The Soft X-Ray Emission from Various Elements 
after Oxidation 

Institute of Pathology and Research (St Mary’s Hospital), at 5 — 
Prof P W Twort The Position of Ultramicroscopic Viruses m the 
Living World 

Chemical Society (at Institution ot Mechanical Engineers), at 5 80 — 
Prof W H Perkin The Early History of the Synthesis of Closed 
Carbon Chains (Pedler Lecture) 

Royal Society of Medicine (Electro-Therapeutics Section) (at Langham 
Hotel), at 7 —Annual General Meeting 
0 B 0 Society for Constructive Birth Control and Racial Progress 
(at Essex Hall, Strand), at 8 —Dr M Thomson Sterilisation of the 
Unfit 

FRIDAY May 31. 

Royal Institution of Great Britain, at 9 —Prof E N da C Andrade 
The Air Pump Past and Present 


PUBLIC LECTURES. 

FRIDAY, May 24. 

Birkbeck Collfge, at 5 30 —Prof S de Geer Sweden and the North 
of Europe (Succeeding Lectures on May 28 and 30 ) 

MONDAY, May 27 

Royal School of Mines, at 5 15 —Dr 0 J Smithells Minor Con- 
stituents in Industrial Metals and Alloys (Armourers’ and Brasiers’ 
Company Lectures— continued on June 3 and 10) 

Sir John Cass Technical Institute, at 7 — Dr M A Matthews Low 
Temperature Tar 

TUESDAY, May 2S 

University College, at 5 SO —Prof A Brachet* Experimental Embryo- 
logy (Succeeding Lectures on May 29 and 31 ) 

WEDNESDAY, May 29 

University College, at 5 30 —Prof B D Wiersma The Psychology of 
Dementia (Succeeding Lecture on May 30 ) 

Northampton Polytechnic Institute, at 7 — G Patchm Engineering 
Alloys (Armourers’ and Brasiers’ Company Lectures— continued on 
June 5 and 12) 

THURSDAY, May 30. 

London School of Economics, at 5 —Prof A Aall The Psychology of 
the Individual and of the Mass (Succeeding Lecture on May 31 ) 

FRIDAY, May 31 

Chflsea Physio Garden, at 5 — H V Taylor Supplies from the 
Vegetable Kingdom and the Public Health (Chadwick Lecture) 
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University Staffs and Salaries. 

W HAT reforms in the present organisation of 
the universities of Great Britain, other than 
Oxford and Cambridge, may be deemed necessary 
for the contmuance of their professed functions 2 
So long ago as September 1924, in the course of an 
article on university staffs and university finance, 
we suggested that drastic changes were inevitable 
and probably immment, however unprepared for 
them the universities might be The publication 
of the Returns of the Umversity Grants Committee 
for last year ^ encourages us to resume this urgent 
topic The Commissioners’ survey “ does not sug- 
gest that there has been any material change in the 
general financial position of the University Institu- 
tions concerned ”. By a process of logic which 
must be somewhat unconventional, the Commis- 
sioners infer from this statement that ‘‘ Steady if 
unsensational progress continues to be made ”. 
Nothmg stands still no disaster has attended the 
affairs of the universities, so they must be pro- 
gressmg 

The Commissioners have, of course, a very 
dehcate and difficult task before them They re- 
present a degree of official enhghtenment rare in 
affairs of State. The old order is still very much 
the old order m the universities The State’s con- 
tribution last year represented very httle short of 
three-quarters of the salaries paid The policy of 
the Grants Committee is well known. It is to 
make an end. if possible, of the prevailing gross 
under-payment of staffs. The salary hill is by far 
the largest presented to the umversities — ^more than 
haff the total expenditure, which for the Jfirst time 
exceeds £5,000,000 The Grants Committee allo- 
cates £1,523,772. The total parliamentary grants 
reach £1,841,005. The first of these figures repre- 
sents actually an excess over the million and a half 
promised The commitment was formerly only 
a milhon, and in agreeing to increase it the Com- 
mittee expressed the opinion that the greater part 
of the extra amount should be devoted to raising 
salaries. This has not been done Some of the 
universities claim that it has been done , but the 
figures contradict them . The sum of £90,000, under 
the headmg * Salaries and Superannuation ’, by 
which university expenditure for last year exceeded 
that in the previous year, covers both increased 
salaries and the cost of new posts. Since new posts 
number eighty-four, the sum devoted to correcting 
total inadequacy of remuneration could not have 

* University Grants Committee- Returns from Universities and 
Umversity Colleges m receipt of Treasury Grant, 1927-28 Pp 24 
(London . H.M Stationery Office, 1929 ) 35 net 
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been enough for the needs of a single one of the 
larger institutions 

We are where we were, and the optimism which 
leads the Commissioners to interpret some move- 
ments as necessarily progressive appears scarcely 
to be justified Had there been any real deference 
to the wishes of the Committee, it is evident that 
it would be revealed in an alteration in the pro- 
portion which salaries bear to total expenditure. 
An approximation which takes us back to 1922-23 
can be gained from the whole maintenance table 
in the Eeturn which excludes Oxford and Cam- 
bridge . 65*3 per cent in 1922-23, 65 3 per cent in 
1 926-27, and 65 9 per cent last year Another table 
provides the actual figures for the past two years 
for salaries and superannuation alone . 50 03 per 
cent in 1926-27 and 50 4 per cent last year 

From under-payment of university staffs a whole 
train of evils proceeds. While a sufficient number 
of eminent representatives of an earlier social and 
intellectual environment remain to give an appear- 
ance of dignity to academic pursuits, there is and 
can be no assurance for the future so long as the 
standard of remuneration is one far exceeded by 
the earnings of many shop assistants, let alone pro- 
fessional men and those engaged in the vague if 
profitable service of the community ' busmess ’ ; 
so long as every ‘ interest ’, professional, com- 
mercial, or industrial, can attract the liveher and 
more competent from concern with fundamentals 
to concern with apphoations , so long as modern 
educational demands, however legitimate, are per- 
mitted to prevent the performance of the avowed 
intentions of founders and patrons 

In every human activity much depends upon the 
actual human beings engaged in its mamtenance , 
but it is doubtful whether this dependence upon the 
quahty and devotion and performance of mdi- 
viduals IS so absolute anywhere else as in the 
universities Their fellow-citizens, even those of 
them who have personal acquaintance with a uni- 
versity, still retain a sort of mertia of reverence for 
it and for its sister mstitutions, as the fount and 
origin of knowledge The creative spirit in the arts 
and humane letters may and does rise to greater 
altitudes elsewhere ; the same spirit in discovery, 
the fundamental natural law-givmg, whence all 
other discovery and invention proceed, can in 
modern conditions thrive nowhere else . Here alone 
is the living knowledge, undiminished by secondary 
understanding and uncontaminated by the agemg 
falsity of books Shelley’s question '' as to how far 
a thirst for a happier condition of moral and pohti- 
cal society survives among the enhghtened and 
No. 3109, VoL. 123] 
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refined, the tempests which have shaken the age 
in which we live ” is answered in our owm time, if 
the recompense of these excellencies is only penury 
and social excommunication 

To advance knowledge and to extend science 
strictly mterpreted — ^interpreted, that is to say, as 
W K Chfiord mterpreted scientific thought as dis- 
tmct from the shghtly humbler use of other people’s 
scientific thoughts — ^is a work for genius Those 
who possess it are a mmority of academic workers, 
as they are a minority in the community as a whole. 
They will always be attracted to umversity work 
irrespective of the conditions But that does not 
absolve the community from its responsibility If 
the flame of intellectual conquest burns so con- 
summgly in such men that they will sacrifice every 
human and humane obligation for its satisfaction, 
the social conscience is surely guilty if, while it is 
aware of the sublime benefits which are bestowed, 
it neglects to intervene for the protection of needy 
dependents If it seems, then, an act of folly or of 
genius to accept the present terms of most of the 
umversities m Britain, must we conclude that the 
majority who do accept these terms cannot be of 
the stuff which gives body to the intellectual re- 
sources of the country ^ The time must come when 
that will be true Those who possess what is after 
all a marketable talent can be retained in the ser- 
vice of the universities only at a just price. 

The earnest local patriotism and idealism which 
brought the newer universities into being did not 
m the first place correctly envisage the human and 
financial obhgations involved, and are now inade- 
quate to rectify the evils which have ensued. 
State aid is directed particularly to reform ; but 
reform is refused Why ^ The scarcity of relevant 
facts upon which an answer to this question might 
be based is one of the reasons which render the 
appointment of a commission with full powers so 
urgently necessary There is no common recog- 
mtion of the claims of disinterested inquiry. The 
pohtician m all his forms, parochial to imperial, 
promises wider and wider educational advantages ; 
scholarships mcrease ; but the real philanthropist is 
the academic worker The rich donor supphes only 
the bricks and mortar , it is the teacher and re- 
search worker who supply the human material at 
their own cost For true education or for self- 
advancement the community must be supphed with 
a superabundance of facilities, and the academic 
worker must pay the cost. Organisation would of 
course soon bring the administrative mmd to its 
senses ; but organisation is prevented by cross- 
currents of sectional interest, by fear, by pride, and 
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not least by ignorance ^ One faculty does not know 
what another does In consequence, the presenta- 
tion of the just claims of one against another is 
sometimes embittered and the sources of defeat may 
be disguised and concealed 
Some incredulity may be occasioned by the state- 
ment that the universities have recently made an 
official representation for the purpose, not of better- 
ing the condition of staffs, but of securing the with- 
drawal of existmg forces which might be expected 
to achieve that end Resistance to trade union 
action is intelligible, and these facts are not put 
forward without some sympathy with that view 
Nevertheless, they indicate the danger underiymg 
sectional and particularly professional representa- 
tion of the university opinion. One of the newer 
universities recently defended itself against a pubhc 
charge by stating that the universities were power- 
less in the matter, having merely to obey the 
General Medical Council Sixty-six per cent of the 
Council are elected by the universities and colleges 
Powerlessness is, therefore, not apparent. Too 
often faculties act for universities, and in medicine 
the faculties are virtually the practising profession 
At some time between the summer of 1926 and 
the end of 1927 the ‘ governing bodies of the uni- 
versities ’ asked for the withdrawal of a modest 
scale of remuneration for non-professorial university 
workers which the British Medical Association had 
proposed to enforce In consequence, a conference 
was held on Feb 10, 1928, between representatives 
of the Association and representatives of the medical 
schools, mostly deans These representatives created 
the impression that non-prof essorial medical workers 
had many privileges and were at all events merely 
using the universities as stepping-stones to lucrative 
practice. A non jpossumus resolution was passed. 
Last summer not this resolution but another ex- 
empting temporary workers, and temporary workers 
only, from the operation of the scale was passed by 
the Representative Body of the Association An 
amendment by the Hendon division, which insisted 
that in no case could anatomists and physiologists 
be regarded as temporary workers, was accepted 
rather dubiously by the chairman, makmg this 
meamng clearer. Very few weeks had passed, 
however, before the British Medical Journal con- 
tained advertisements for anatomists and physio- 
logists at salaries £200 below the scale Inquiry 
elicited the information that the appointments were 
' temporary although one man (at Sheffield) was 
to be equipped in every imaginable non-chnical 
direction and able to take the place of the professor 
in his absence. The medical profession fears — 
No 3109, VoL 123] 


quite unnecessarily — that the present wasteful and 
absurd system of artificially favoured seniority will 
be jeopardised if young and brilliant men are made 
independent of patronage Other faculties fear pre- 
ferential treatment which, admittedly, would be 
disastrous to the university idea But the example 
given IS but one of the pernicious results of pro- 
fessional patronage and is worthy of the considera- 
tion of members of all faculties 

Naturally, the Returns refer to the “ comparative 
neglect of the Biological Sciences other than 
Medicine ” May w’^e suggest that one of the matters 
considered by the J oint Committee which has been 
appomted “ to examine the practical steps which 
should be taken to secure the development of the 
teaching of Biology by co-operation between the 
Universities and the secondary schools ” would very 
appropriately be the desirability of remunerating 
the teachers at least as well as the taught ^ At one 
university, where a scale has been sanctioned and 
re-sanctioned, it is impossible under the scale for 
any non-professorial teacher to attain to a salary 
of £500 a year m less than thirteen years In some 
cases the men concerned could not be employed 
elsewhere at a salary below £600 for the first of these 
thirteen years 

Sufficient has been said to show that inquiry, and 
inquiry alone, can now disentangle the multitude 
of mterests mvolved Four years ago we said ’ 
'‘It IS absurd to pretend that under such con- 
ditions their normal duties can be efficiently 
conducted, and an inquiry into the whole question 
of payment and the evils that are arising from 
contmued under-payment is undoubtedly urgent 
before the rot has time to inflict permanent harm 
on umversity teaching ’ ’ The rot advances Time 
which should properly be spent in research or 
recreation is used to supplement meagre and in- 
sufficient incomes Financial pressure and the 
vastly wider facilities for research under Govern- 
ment supervision dram from university service 
many men of superior ability The universities 
afford fewer and fewer opportumties of instruction 
at first-hand by men actually engaged in the 
advancement of their subjects, and the loss to 
students denied personal contact with original and 
creative minds will speedily destroy the whole 
significance of university trainmg. Already there 
are fundamental departments of science which have 
been neglected m England for a quarter of a century. 
“ No material change ’’ does not mean " steady 
progress It means that decline is inevitable un- 
less there is a substantial improvement of existing 
conditions. 
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Ancient Knossos. 

The Palace of Minos : a Comparative Account of 
the Successive Stages of the Early Cretan Civilisa- 
tion as illustrated^ by the Discoveries at Knossos 
By Sir Arthur Evans. Vol. 2, Part 1 : Fresh 
Lights on Origins and External Relations ; the 
Restoration in Town and Palace after Seismic 
Catastrophe towards close of M.M. 111 , and the 
Beginnings of the New Era. Pp xxii + 390 + 10 
plates, Vol. 2, Part 2 : Town-houses in Knossos 
of the New Era and restored West Palace Section, 
with its State Approach. Pp xiv + 391-844 + 18 
plates. (London : Macmillan and Co., Ltd., 1928.) 
1475. net. 

I T is now nearly thirty years since the political 
liberation of Crete from Turkish rule made 
excavation possible on the site of ancient Knossos , 
and the knoll then called Kephala had been recog- 
nised, some ten years earlier still, as concealmg a 
pre-Hellemc building, one or two chambers of 
which — ^part of the famous ' palace magazines ’ — 
were indeed partially opened by a Cretan gentleman 
who had been appropriately christened Minos. 
Almost without intermission since 1900 — except 
in the War years — and under the smgle direction 
of Sir Arthur Evans, the dissection, and latterly 
also the reconstruction, of a ‘ Palace of Minos ’ 
has gone on, with ever- widening scope outside the 
palace-area, and ever-growing wealth of experience 
suggesting re-examination of structures and sub- 
structures already recognised and cleared. 

In the first years of tentative discovery, a 
bulletm of each season’s proceedings, in the Annual 
of the British School of Archseology at Athens, 
was publication enough Later came monographs, 
in Archceologia and elsewhere, on special enter- 
prises, such as the openmg of the ‘ Eoyal Tombs ’ 
hard by ; and the first volume of ‘‘ Script a Minoa ” 
on the earlier and mainly pictographic phases of 
the Minoan script. The later ‘ linear ’ scripts still 
remam for the most part unpublished, though 
most of the documents were found quite in the 
earliest seasons’ work. Then in 1921 appeared 
the first volume of “ The Palace of Mmos at 
Knossos ”, brmgmg together in masterly perspec- 
tive the mam results so far as they concern the 
history of the site, and the chief phases of its 
civilisation down to the point at which it begins to 
be proper to speak of a ‘ palace ’ there at all. 
Kext came another interval punctuated with 
published studies of special problems, the paper 
on the “ Ring of Kestor ” and other remarkable 
pieces of engraved gold work from the Greek 
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mamland, and the Huxley Lecture on early con- 
nexions between Crete, Libya, and the Nile Valley ; 
and now we have the second volume of “ The 
Palace of Mmos at Knossos”, ampler even than 
the fihst, but happily bound up m two sections, 
which make it a much less formidable implement 
of study and reference. 

This new volume does not merely take up the 
story where it was left by its predecessor. As the 
author frankly says, “ the excavation of Knossos 
itself may almost be said to have renewed its 
youth” , it has been “a perpetual source of wonder- 
ment ” to the excavator, supplementmg, and almost 
mvariably substantiatmg earher observations and 
conjectures. So multiple and diverse are these 
discoveries, that merely to marshal them m mtel- 
hgibie order is a notable achievement. Habitual 
users will note with satisfaction that the pagina- 
tion of the two parts of volume 2 is contmuous, 
and also that the numbering of the sections is con- 
tinuous with that of volume 1, a very great aid to 
concise reference. 

The sections contamed m the two parts of 
volume 2 run from § 33 to § 67 mclusive, and deal 
mamly, though not by any means exclusively, with 
the latter part of the Middle Mmoan and the 
beginnmg of the Late Mmoan phases ; that is to 
say, from about 1750 to 1500 b.c. Each deals at 
the same time with a separate topic or problem, 
and advances the general argument and historical 
reconstruction. But since the appearance of 
volume 1 in 1921 a good deal has been done to 
clear up obscurities and supplement what was 
known then about the earlier periods , and §§ 33-34 
serve also as a retrospect both of these years of work 
of the early Mmoan and adolescent Middle Minoan 
phases ; and of the general position of Crete and 
its culture m the ancient world. 

Beneath the central court of the later palaces, 
the discovery of late neolithic houses gives occasion 
(§ 33) to a revised estimate of the connexion between 
the earliest occupants of this part of Crete and the 
people of Asia Minor, which is represented as more 
directly concerned than the Greek peninsula , 
though it IS stni over-early to decide this point. 
Western Crete has scarcely been touched yet, and 
very little has been done in mamland districts 
south of Argohs Moreover, even m Asia Mmor 
the rugged south-western districts are still almost 
unknown, and comparisons between Crete and 
Cappadocia are necessarily provisional. Geo- 
graphically, however, access has always been 
comparatively easy from southern Asia Mmor to 
Crete, thanks to the set of the current and the 
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regularity of the imhat winds, far more important 
for coastal traffic than the seasonal meltem 

For this reason it may well be that eventual 
intercourse with the Nile Valley (§ 34) was for 
Crete rather an extension of this coastal traffic 
than the result of transmarine exploration 
Probably what gave this intercourse its vogue 
and vitalising force at both ends was the discovery 
that at the far extremity of the ‘‘ Great Bight ” — 
to modernise an Egyptian phrase about the '' great 
circuit of the lands ” — ^it was possible to spread 
sail before a meltem, as the fruit- boats of Cos do 
now, and regain the Nile mouths m a few days 
It IS important, however, to distinguish (as is 
here done) Nilotic from other Libyan intercourse , 
and in early days it is the latter that appears to 
have been primary, as a number of distmct elements 
show , types of boats, hair-dressmg, costume, 
stone -worked vessels, cupola-tombs, and so forth 
In early dynastic times, when the Delta became 
Egyptised, Egyptian influence succeeds to Libyan 
in this Cretan ‘ staple ’ or depot. 

How did this oversea traffic come ^ By a 
‘ transit road ’ traced (§ 35) from minute ports 
nestling under the Asterusian ridge south of the 
Messara plain, over the well-guarded pass east of 
Mount Ida, and round the west shoulder of Mount 
Juktas, entering Knossos eventually by the Minoan 
viaduct (§ 36) with its caravanserai, bath-house, 
and ‘ partridge-fresco ’ (§37), and the ‘ stepped 
portico ’ (§ 38) rising into the south end of the 
‘ palace ’-site. Special problems of techmque and 
procedure confronted the excavator here, for the 
sintered soil was as hard as the masonry of the 
viaduct, and the spirits of the workmen had to be 
maintained by a fresh plan of remuneration The 
technique of Minoan commerce, too, demands 
special examination of the means of transport, ox, 
ass, eventually horse and mule , wheeled vehicles 
for goods, courier-bome palanquins for notables, 
as a fragmentary fresco shows 

What went by this age-long road, and whither ? 
The answer (§39) comes from the signs of Minoan 
influence far away to the west and north, in Malta, 
the Iberian peninsula, even m Britain The 
connexion between early Maltese monuments and 
Mmoan arts and practices has been disputed, more 
than once, and there is still a question of degree , 
but it becomes difficult to dissociate the decorative 
motives, and if these be borrowed from Mmoan, 
the relative date of the Maltese culture seems to 
be determmed, and therewith much in the western 
Mediterranean. In the other direction, Cretan arts 
of design, already known to have affected Egyptian 
No 3109, VoL. 123] 


decorative work m the Eighteenth Dynasty, are 
now (§§ 40, 41) detected in a similar relation to 
the Middle Empire ; a conspicuous instance is 
the recent find at Harageh, dated to the time of 
Sneferu II , about 1890 b c. 

Corresponding with the ports of the south coast, 
the harbour-town of Knossos itself has been dis- 
covered and partially explored (§ 42) , but lying 
in the outskirts of modern Candia, and moreover 
in the zone devastated by both Venetians and Turks 
during the great seventeenth-century siege, it con- 
tributes only suggestive details In addition to 
her other functions, the ‘ Great Goddess ’ looked 
after seafarers, anticipating both Isis Pelagia in 
classical times, and the medieval Madonna Is it, 
however, certain that all these representations of 
potent or protective women are attributable to one 
and the same goddess, or rather (as Nilsson suggests 
m his Mmoan-Mycensean Religion ”) to several, 
perhaps many, departmental deities ^ Through 
this — and probably also through other ports on 
the north coast, Nirou-Kham, for example (§ 44) — 
Crete was apparently brought into separate inter- 
course with Syrian centres, and their cults and 
manners (§ 43) illustrated by a fashion of bull- 
headed libation- vessels, and by occasional finds of 
cyhnder-seals Deeper-seated are those aspects of 
Cretan religious belief which are illustrated by the 
insigma of a priest-king from the French excava- 
tions at Malha, and by the curious find at Nirou- 
Kham, which Sir Arthur Evans describes as a 
“ propagandist depot ”, of portable altars and 
double-axes 

After these retrospective and supplementary 
studies, resulting from the last few years’ operations, 
the mam thread of the story is taken up agam in 
§ 45 at the moment of the disastrous earthquake 
which wrecked Knossos durmg the Third Middle- 
Mmoan period, and profoundly affected its subse- 
quent fortunes. The direct damage was serious 
enough, especially m the south-east quarter of 
the ' palace ’, where the site had been greatly 
enlarged over substructures which now collapsed 
and overwhelmed the houses which occupied the 
slopes below. But the moral effects were more 
lastmg (§46). Propitiatory ritual before rebuild- 
ings was natural enough, and is illustrated graphic- 
ally , but the new custom seems to have come to 
stay, in the form of a ‘ pillar-cult ’, and the worship 
of an ' earth-shaker ’ incarnate in bull-form, side 
by side with the god of the ‘ double-axe ’ (§ 47) 
and at times merged in him The general ^ distress 
of nations ’ after the disaster is shown directly by 
the marked reduction of the occupied area at 

Yl 
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Knossos, and no lesji vividly by those emigrations 
of which the settlements on the Greek mainland 
about this time are the first fruits In quite a 
difierent direction, widespread ruin meant abun- 
dant opportunity for the builder and decorator 
(§§ 48-54) As we have seen in our own time, at 
such a period of ‘ reparations ’ the arts progress 
rapidly (§ 48) , experiments are tried on every 
hand , foreign models have their vogue, and the 
copies of the first mutators pass into the common 
repertory of their successors Was it such a change 
of taste, or another earthquake (such as Crete 
seems to suffer about twice m a century) that 
brought about the ' scrapping ’ of the lovely painted 
stucco in the ' House of the Frescoes ’ — the 
“ cultured home of a small burgher ” — outside the 
Palace proper (§ 52) ^ And why were the ‘ scrapped ’ 
fragments so carefully stowed away in the house 
itself, to the delight of posterity ^ It is a further 
discovery (§ 53), that the decoration of house- walls 
and other large-scale work is the source and 
inspiration of the mmuscule art and abridged 
designs of the pottery and perishable gear of 
everyday life 

In these artistically favourable circumstances 
arose from the ruins of the ‘ older palace ’ the 
‘ broad Knossos ’ of Homeric folk-memory, in the 
golden age of Minoan Crete (§ 56) Fearless, 
because secure abroad, and therefore unfortified 
and unconfined, the growing population spent 
growing wealth on commodious suburbs, beyond 
the Kairatos river, for example (§ 55) , and other 
Cretan towns flourished accordingly An eloquent 
signal is the rapid disuse of timber for house- 
building , as in our own Renaissance, deforestation 
had begun 

The remainder of the volume (§§57-67) surveys 
the reconstructed ‘ palace ’ in systematic order, 
beginning with the ' state approach ’ from the 
north-west (§57), the ' theatral area ’ for receptions 
and pageantry, the ' west court and the ‘ treasure 
house’ (§ 59), with its splendid hoard of bronze 
vessels and household furmture (§ 60) , and the 
‘ west porch ’ (§61) and ‘ south propylaeum ’ 
(§ 62) with their processional frescoes, to which the 
well-known ' cup-bearer ’ belongs. Here is the 
occasion for discussing the no less famous ‘ Keftiu 
tributaries ’ from the walls of Egyptian tombs, 
and the tell-tale offerings which they carry (§ 63) 
So we pass on into the ‘ ceremonial corridor ’ 
(§§ 64-65), which runs north and south into the mam 
mass of ' palace ’ structures, and so to the ‘ central 
court ’ (§ 66), where it has even been possible to 
recover the main architectural features of the 
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facade , and to detect links between the religious 
ritual of the ‘ sanctuary quarter ’ of the ‘ palace ’ 
and the worship of Apollo at Delphi, a striking 
counterpart to the Greek legend of the Cretan 
origin of the Delphic priesthood, and to the worship 
of the ' Delphinian ’ Apollo at Knossos, and else- 
where in Crete, in Hellenic times 

For the remainder of the Late Minoan buildings, 
and especially for the magnificent ‘ north gate ’ 
and its decorations, we have still to want for 
volume 3, and still more have we to wait for an 
index , but it is only right to acknowledge the 
utility, meanwhile, of the marginal catch-titles, 
and the analysis prefixed to each section , and to 
admire the skill with which so vast and at first 
sight heterogeneous a collection of data has been 
arranged so that each topic occurs, like an episode 
of saga, in a context which is memorable in itself, 
and makes subsequent reference easy 

That IS in itself a feat of no mean art, as everyone 
will admit who has had to write reports of excava- 
tion So much that is found is always at first 
sight negligible or inexplicable, but for this very 
reason must be all the more scrupulously recorded 
and conserved So much, at the same time, that 
seems essential to any reconstruction at all, is 
not found, but has to be ‘ restored ’ with more or 
less confidence — and 'scrapped’ sometimes, like any 
other hypothesis, as knowledge grows In ^Egean 
archaeology, knowledge has grown amazingly, 
though very unevenly, while Knossos itself has 
been under examination , even in Crete, American, 
French, Italian, Greek, and other British excavators 
have contributed much, especially to fill certain 
gaps in the Knossian series ; for example, about 
the time of the great earthquake, and also in 
respect of those early periods, the deposits from 
which were levelled away from the top of the 
Kephala hill when ' palace ’ construction began. 
With these exceptions, Knossos has remained, 
as it began, central and typical ; and the record 
of its recovery is a classic of archaeological litera- 
ture 

Scarcely J.ess unusual than his presentation of 
results has been the excavator’s treatment of the 
' palace ’ as an exhibit and a place of study. 
Nothmg is more dreary or confusing than the 
fitter of displaced fragments which disfigures most 
sites after excavation, except perhaps the know- 
ledge that this or that important detail is ' now in 
London ’ or elsewhere. Now, at Knossos, nothing 
has been removed, except to the Candia Museum 
for safe custody , nothing, on the other hand, of 
which the place could be ascertained, has been 
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allowed to remain out ol that place, if the under- 
standing of the whole could be facilitated thereby 
This has meant unusual expenditure and labour 
m reconstruction, the provision of facsimiles of 
fallen frescoes and other perishable detail, the 
unpicking and rebuilding of crushed or unstable 
walls Examples are apparent in the illustrations 
to this volume, and some of them are startling in 
their audacity, when they are judged by other 
people’s practice But no one, it must be remem- 
bered, has ever had a site of this quality to study 
or to dissect under such favourable conditions, 
wnth complete continuity of direction, and concen- 
tration of responsibility and initiative Kemote 
as Knossos is, and must remain, it is a place of 
pilgrimage for students of archieology — the art 
and technique of recovering the past — as well of 
antiquity , and it is only when the attempt is made 
to reconstruct the Kephala of thirty years ago 
from the recreated Knossos of to-day that the 
full meaning of this record is appreciated 

J L M 


Incidental Natural History. 

(1) Further Correspondence of John Ray Edited 

by Dr Robert W T Gunther (The Ray 
Society Volume for the Year 1928, No 114 ) 
Pp XXIV -F 332 + 4 plates (London . Dulau and 
Co , Ltd , 1928 ) 12^ Qd net 

(2) Physiologus * a Metrical Bestiary of Twelve 
Chapters by Bishop Theobald Printed in Cologne, 
1492 The Author is believed to have been 
Abbot of Monte Cassino a d 1022-1035, and a 
Description of the Abbey is appended with 
Illustrations Translated by Lieut -Col Alan 
Wood Rendell Pp xxvii -h 34 + 100 + 15 plates 
(London : John and Edward Bumpus, Ltd , 
1928 ) 105 net 

(1) rriHE Ray Society has already issued two 
J- works, the ‘‘ Memorials ” (1846) and the 
Correspondence of John Ray ” (1848), which may 
be said to have achieved their object of keeping 
alive the memory of “the greatest all-round 
naturahst of his time ” The present addition, 
made possible by financial assistance from a revered 
and venerable successor of John Ray, Prof W. C 
MTntosh, “ is the outcome of a re-discovery in the 
Bodleian Library of a number of letters of John Ray 
which have not only never been printed in extenso, 
but which form a necessary supplement to the 
volume of The Correspondence'’. To these have 
been added materials obtained from the Philo- 
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sophical Transactions and archives of the Royal 
Society, and from the British Museum The w'ork 
has been edited by Dr R W. T Gunther, to whose 
activities the history of science owes many useful 
contributions Although the short lives of Ray 
by Dale and Petiver are reprinted. Dr Gunther’s 
volume is not, and does not pretend to be, a final 
biography of Ray in the form of a coherent narra- 
tive, and its interest lies rather in a series of dis- 
connected incidents and opinions which nevertheless 
will be most valuable to the future biographer of 
Ray when he appears Ray is generally believed 
to have been born in 1628 and to have died in 1705 
The dates inscribed on his tomb are 1628 and 1706 
Both are no'w stated to be erroneous, the latter 
being corrected to 1705 , and as regards the former, 
we have the evidence of the parish register that he 
was born in 1627 

To give some idea of the contents of the volume, 
a few^ samples may be selected The letter on the 
anatomy of the ‘ Porpess ”, dated 1671, is printed 
in full, and illustrates fairly Ray’s powers and 
limitations as an anatomist and a systematist It 
does not compare very favourably with the fuller 
account of the anatomy of the same animal 
pubhshed in 1680 by Edward Tyson Ray, how- 
ever, clearly recognises and demonstrates that the 
anatomy of the porpoise must be interpreted in 
terms of the quadruped, which after all is the main 
point Nevertheless, in his “ Historia Piscium ”, 
published m 1686, he still retains the Cetacea among 
the fishes. He describes also the compound stomach 
of the porpoise, the lobulate kidneys and the 
mammal-like genitalia Although he mentions the 
elongated larynx, he failed to recognise, as did all 
the older comparative anatomists, the existence of, 
and the reason for, an intranarial epiglottis The 
brain is briefly and accurately described, but he 
missed the external auditory meatus, which, though 
very small, had been seen by Belon and Rondeletius 
before him, and by Daniel Major and Tyson im- 
mediately after 

An interesting account is given of the publication 
of Ray’s work on fishes, the expenses of which 
plunged the Royal Society into a state of bank- 
ruptcy Samuel Pepys, at that time president of 
the Society, took a deep interest in this work, which 
was dedicated to him. In spite of the fact that 
the cost of a number of the 187 plates had been 
guaranteed, there was a deficit of £360, and an 
attempt to dispose of 400 copies abroad at 255. a 
copy having apparently failed, the Society was 
unable to pay the stipends of its officers m cash, but 
offered them instead copies of this unremunerative 
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work It was sold at the time for 205 , and it 
may be noted that its present market value is 
about £3, 105 

Ray was naturally familiar with the horn of the 
narwhal, but had interpreted it as a median 
structure, and had not been aware, until informed 
by Edward Lhwyd, that the horn may be paired 
He, however, missed the significance of this varia- 
tion, but regarded the paired condition as normal, 

“ so that we are again to seek for a Monoceros, 
which we had thought we had found among 
fishes It IS somewhat surprising to find that 
Ray knew the work of Leonhard Baldner, the Stras- 
bourg fisherman, who published the first observa- 
tions on the metamorphosis of the lamprey m 
1666. Ray, however, “ not understanding high 
Dutch ”, was unable to make much use of Baldner 's 
work, whose name, by the way, he mis-spells 
Baltner 

Some of the letters show that the mild and un- 
complaining Ray could on occasion scarify his 
contemporaries, and m this respect he appears in a 
new light Walter Charleton comes in for severe 
treatment He “ did not understand animals ”, his 
“ Onomasticon Zoicon ” was cribbed and inaccurate, 
and he is surprised that “ such a book should find 
so much acceptance as to come to a second impres- 
sion ” Dr. Woodward is arrogant, presumptuous, 
and highly conceited, his notions are ridiculous, 
but, adds Ray in mitigation, the interpretation of 
fossils is so difficult that a man hazards his 
reputation that is positive and confident on either 
side 

We must express our indebtedness to Dr Gunther 
for this important collection of Raviana, and he has 
increased the obhgation by preparmg an index 
which covers not only his own volume, but also 
the previous collection of letters published in 
1848 

(2) This work includes an illustrated description 
of the famous Benedictine monastery of Monte 
Cassino, about 90 miles from Rome — a description 
which has some topical interest, since the Abbey is 
at the moment celebrating the fourteen-hundredth 
anniversary of its foundation This description 
will therefore be useful to those who are visitmg 
Rome, and may induce them to include in their 
tour an excursion to Monte Cassino We have not 
visited the monastery personally, but we would 
ask whether there is not something radically wrong 
with the date ascribed to the arcade figured in 
Plate 14 

Col. Rendell has performed a very useful service 
to learning by publishing a photographic repro- 
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duction of this important and fascinating incunable. 
We wish that considerations of expense did not 
preclude the practice bemg generally followed. 
Such a reproduction is practically as good for the 
purposes of study as the original, and we can only 
regret that the Bishop’s inspiration did not run to 
the whole of the forty or so chapters of the Physio- 
logus ” Col Rendell, however, has done more than 
reproduce his copy of this rare book — he has pro- 
vided us with a translation of it, a serious task, of 
the merit of which there may be differences of 
opinion, but of which none will question the use- 
fulness The condensed and at times erratic form 
of the original makes a literal translation, which 
Col Rendell has attempted, particularly difficult, 
and he has not always succeeded in the double 
object of abiding by the text and at the same time 
producing a version in mtelhgible English He 
confines himself largely to the 1492 edition of the 
Bestiary, and does not concern himself with the 
extensive literature of the “Physiologus”, nor with 
discussions of such questions as a comparison of 
“ Physiologus ” with the ‘‘Nuzhatu-1-Qulub ”, re- 
cently attempted by Col. Stephenson 
There are two appendices — one a partial trans- 
lation of an Itahan article on an uiipubhshed 
morahsed Bestiary of the twelfth century from the 
archives of the Chapter of Eano, and the other a 
comparison of the Fano version with the Cologne 
printed text of 1492, and another Latin version 
known as the Migne. 


Popular Astronomy. 

(1) The Sun, the Stars, and the Universe, By Dr. 

W M Smart Pp.xii -1-291 +20 plates (London, 
New York and Toronto * Longmans, Green and 
Co , Ltd., 1928 ) 125 net 

(2) Astrophysics • the Characteristics and Evolution 
of the Stars. By Dr W M Smart (Bonn’s 
Sixpenny Library, No 36 ) Pp 80. (London : 
Ernest Benn, Ltd,, 1928.) 6d. 

E ESEARCH in astronomy m these days is so 
fascinating and exacting a pursuit that one 
could understand, if not excuse, the neglect of one 
oi the primary duties of investigators — to mform 
the general pubhc of the progress of their science 
It IS essential that this should be done by astro- 
nomers themselves, for, in the bewildering speed 
of modern progress, they alone have the least chance 
of seemg the position steadily and seeing it whole. 
Fortunately, they have not neglected their duty. 
Durmg the last few years there has been a remark- 
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able output of popular astronomical literature of i 
a trustworthy type, and there is now no difficulty, 
as once there was, in directing an inquirer, of 
whatever intellectual capacity, to a satisfactory 
account of the astronomical knowledge so far 
obtained Dr Smart is the latest addition to the 
band of authoritative expositors, and the two books 
before us make it clear that he is well fitted for the 
task which he has undertaken 

(1) The larger volume — The Sun, the Stars, and 
the Universe has been designed to present, in 
descriptive language and with an historical back- 
ground, an account of modern astronomical dis- 
coveries and 'of present-day views concerning the 
characteristics, constitution, and organisation of the 
heavenly bodies This is a fair statement of its 
achievements, and indicates better than the title 
what aspects of general astronomy have been 
selected for consideration The order of treatment 
is not unconventional. The first four chapters are 
introductory in character, dealing in general terms 
with the solar system, the celestial sphere, some 
aspects of early astronomical history, and astro- 
nomical instruments — the chapter describing the 
last named bemg madequately entitled ‘‘ The 
Telescope Then follow two chapters on the sun, 
and one on the moon, planets, and comets, after 
which the various departments of stellar astronomy 
are discussed in eight chapters. Three of these are 
devoted to the movements of the stars — ^an rm- 
usually large proportion, for which, however, there 
IS much to be said. It scarcely exaggerates the 
importance which stellar movements are likely to 
assume in the future progress of astronomy. Two 
further chapters — on star clusters and nebulae, and 
the umverse, respectively — brmg the book to a 
conclusion. The illustrations are numerous and 
well-chosen, and are excellently reproduced 

The treatment throughout is as non-techmcal 
as possible, and entirely non-mathematical . it does 
not, however, on that account suffer in accuracy 
or precision. In one respect, perhaps, the ideal of 
precision has been followed too unswervmgly Dr. 
Smart states in the preface that when the chapter 
on stellar evolution was written there were three 
different evolutionary theories in the field, and it 
seemed advisable m a popular book to devote the 
available space to a somewhat detailed account of 
one theory rather than to attempt to produce a 
condensed description of all three It is at least 
questionable if the existence of a multiphcity of 
expert opimons on any matter is a valid reason 
for describing only one in a non-polemical work — 
and particularly for giving “ a somewhat detailed 
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account ” of that one It is doubtful, too, if the 
nebulous state of general opinion on stellar evolution 
can be said to contain anything so defimte as 
three theories ” An appropriate vagueness in 
the tone (not the logical meaning) of the account 
of this subject, condensing here and there into the 
chief features of the various bodies of thought, 
would possibly have given a truer account of the 
actual state of affairs than a clear-cut description 
of a particular view It is only fair, however, to 
add that Dr Smart makes no attempt to hide or 
disguise the difficulties and uncertainties of the 
subject 

(2) The httle volume on ''Astrophysics ”, which is 
a member of Messrs Benn’s admirable Sixpenny 
Library, necessarily deals with much the same 
material as the later portion of the larger w^ork. 
It IS carefully planned and is very successful in 
covering a great deal of ground without giving the 
impression of undue haste. It is illustrated by 
several diagrams and is altogether appropriate to 
the character of the series of books to which it 
belongs. 

Dr Smart writes clearly and interestingly. His 
sentences are rarely, if ever, ambiguous, and his 
accuracy is as great as can be expected of one 
man who undertakes to survey so vast a jfield. 
The inevitable slips and misprints are few and 
unimportant He has, however, an unfortunate 
tendency of aiming at stimulating the imagination 
by the use of hyperbole. This is sometimes merely 
ineffective, as in the frequent repetition of such 
words as ' stupendous ’ and ' amazing and some- 
times definitely misleading, as in the remark that 
the radial velocities of spiral nebulae are ‘ in- 
comparably ’ greater than the velocities of- galactic 
objects (Incidentally, it may be questioned 
whether it is not the smallness rather than the 
greatness of the velocities of spirals that is most 
strikmg With a possibility of relative velocities 
up to the speed of light, is it not surprising and 
probably sigmficant that independent universes 
should amble past one another at no more than 
about 1000 miles per second This characteristic 
is expressive of the failure — far too general among 
writers of popular scientific books — ^to distinguish 
between the educated, non-scientific man and the 
child. Dr Smart is too able an expositor to be 
allowed to persist in this attitude without protest, 
and we trust that in his future writings he will 
give the same careful attention to the mental 
characteristics of his prospective readers as he does 
to the subject on which he writes. 


H. D 



830 


NATURE 


Our Bookshelf. 

The, Application of Science to the Steel Industry 
By Dr W H Hatfield (Edward De Mille 
Campbell Memorial Lecture, presented in Phila- 
delphia, October 10, 1928, at the Tenth Annual 
Convention of the American Society for Steel 
Treatmg ) Pp vii + 154 (Cleveland, Ohio 
American Society for Steel Treating, 1928 ) 

This volume contains the substance of a series of 
lectures delivered by the author in the course of a 
visit to the Umted States during last autumn, and 
deals with modern developments in the manu- 
facture and use of steel As chairman of the Steel 
Ingots Committee, Dr Hatfield naturally gives 
prominence to the work of that committee, and 
lays stress on the importance of ingot structure 
for the quality of the finished steel. This section 
forms a useful introduction to the subject, and is 
well illustrated The prmciples of heat treatment 
are next considered, again with the presentation 
of abundant material from technical practice 
The metallurgist will naturally turn with great 
interest to the remaining four sections, dealing 
respectively with special engineering steels, cor- 
rosion resisting and stainless steels, steels intended 
for use at high temperatures, and with tool and 
cutlery steels On all these matters the author is 
in an exceptional position for the collection of full 
and accurate data, and his numerous tables form 
a most valuable compendium of information on 
such subjects In deference to the audiences 
before which the lectures were delivered, tempera- 
tures are given on the Fahrenheit scale, but the 
Centigrade values are added in brackets The 
author would render a service to metallurgy if he 
could persuade American workers to come into 
line with the rest of the world m this respect 
Dr Hatfield has been very frank in includ- 
ing information which is often, for commercial 
reasons, difficult to obtam, and the volume, 
although small, will be frequently consulted, 
especially for the more complex alloy steels m- 
tended to resist creep at high temperatures, and 
other recent features of the industry. The refer- 
ences to the literature are abundant, but marred 
by numerous minor inaccuracies The author is to 
be congratulated on a very useful piece of work. 

Praktische Einfuhrung in die Morphologic der Inseh- 
ten • ein Hilfsbuch fur Lehrer, Studierende, und 
Bntomophile Von Prof. Dr Eduard Handschm 
(Sammlung naturwissenschaftlicher Praktika, 
Band 16) Pp vui + 112 (Berlin Gebruder 
Borntraeger, 1928 ) 11 gold marks. 

This handbook is designed to meet the need for a 
practical manual for the laboratory traimng of ento- 
mology students in the elements of insect morpho- 
logy. Its plan of arrangement is that each chapter 
is devoted to a separate region of the insect body, 
and IS preceded by a short hst of papers useful to the 
student for further reading The author, it may be 
added, has borne in mind the importance of explain- 
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mg structure in terms of function By means of 
a series of judiciously selected types the student 
is led to understand the significance of the chief 
structural modifications found among representa- 
tive insects. A considerable number of common 
and usually easily procurable species are used as 
types for dissection, and having mastered the course 
laid down, the beginner should have acquired a 
sound general acquaintance with the external struc- 
ture of these ammals As a supplementary guide 
to practical work, a separate atlas of 23 plates is 
provided at the end of the book Its figures illus- 
trate practically all features discussed m the text ; 
they are models of clarity and are for the most part 
original The book can be recommended as a con- 
cise and thoroughly accurate laboratory manual 

A D Imms 

The Industrial Uses of Bauxite with an Account 
of its Origin, Occurrence, Composition, and 
Properties By Dr N V S Knibbs Pp. 141. 
(London Ernest Benn, Ltd , 1928 ) 21s net 

Db. Knibbs ’s book is a valuable contribution to the 
literature relating to bauxite, and it is therefore 
very regrettable that the price is so high Kine 
of the fifteen chapters are concerned with the 
uses of bauxite, a subject about which published 
information is rather scanty After a brief 
account of its occurrence and properties, the uses of 
bauxite in the manufacture of aluminium and its 
compounds, alumina refractories, abrasives and 
aluminous cements, and in oil refining, are all fully 
described. In view of the great increase m the 
production of aluminium and the growth of a 
demand for aluminous cements, the possibility of 
a shortage of bauxite at some future date must be 
seriously considered, and in the concluding chapter 
Dr. Knibbs discusses the utilisation of clays as 
substitutes. Valuable lists of references are given 
at the ends of chapters. 

Notions fondamentales de chimie organique Par 
Prof Charles Moureu Neuvieme edition en- 
tibrement revue et augmentee de nouveaux 
chapitres Pp ix + 657 (Pans Gauthier- 
Villars et Cie, 1928 ) 70 francs 

The ne^v French edition of this well-known text- 
book has been revised and brought up-to-date. 
Several interesting chapters have also been added, 
dealmg with the following aspects of applied 
organic chemistry substances possessing odour 
(pp 26) or taste (pp 7), organic medicinals (pp 47) 
and explosives (pp 14) We may note that the 
first of the new chapters contains no mention of 
the striking osmophoric properties of organic sul- 
phur and selenium, and that the revised account 
of the carbohydrates, which scarcely does justice 
to recent researches, could be expanded with 
advantage The book may be criticised in these 
and other details , but the enlarged version, re- 
garded as a whole, is characterised by the sense 
of proportion, logical presentation, and clarity of 
exposition which distinguished Prof Moureu’s 
original text J. E 
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Letters to the Editor. 

\The Edito'i does not hold himself responsible for 
opinions expressed by Ins correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended fo? this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

An Isotope of Oxygen of Mass 17 in the Earth’s 
Atmosphere. 

Since we leported the presence of an isotope of 
oxygen with mass 18 in the earth’s atmosphere 
(Nature, 123, 318 , 1929) we have found further con- 
firmation Mr. Harold D Babcock has sent us thirty- 
four lines which w’ere withheld from publication by 
Dieke and Babcock [Proc NAS, 13, 670, 1927) be- 
cause it was not known that they were due to oxj^gen 
Twenty -seven of these are due to the alternate rotation 
levels of the 18-16 oxygen molecule Thus the 18-16 
molecule has every rotation state where the 16-16 
molecule has only alternate levels Such an excellent 
confirmation of the predictions of w^ave mechanics in 
this regard has not heretofore been possible since the 
presence of nuclear spin usually permits all states to 
exist although not in equal amount. The more 
complete discussion of the data will appear elsewhere 
{Jour Am. Chem Soc , May 1929) In the meantime 
Babcock, who obtained the data at Mount Wilson 
Observatory, has re-examined his plates and also 
obtained additional measurements. He has found a 
number of extremely weak lines in addition to extend- 
ing the various 18-16 series, and has kindly permitted 
us to examine his manuscript m advance of 
publication {Proc. Nf A S ). 

Babcock suggests that his new lines may be due to 
the forbidden 16-16 alternate rotation levels, although, 
as he points out, they fail to occupy the correct 
positions by several times his experimental error 
We have found that these lines originate from a 
molecule consisting of an atom of mass 17 m com- 
bination with one of mass 16. The normal state of 
this molecule has one -half unit of vibration, and both 
odd and even rotation levels exist. Each of these 
facts IS in accord with the theory of wave mechanics 
The equations for the isotopic displacement are the 
same as previously given (Nature, 123, 318; 1929) 
except that ITl cm.-^ and 0*0294 cm,"i should replace 
the values 2*12 cm."i and 0 0556 cm."^ respectively. 
Out of 22 new weak lines we find that 19 belong to 
oxygen 16-17. The algebraic deviation of observed 
minus calculated lines is - 0*03 cm."^ with a maximum 
deviation of 0*14 cm 

It is apparent from the comment of Aston (Nature, 
123, 488 , 1929) with regard to oxygen 18 that a 
mass spectrograph is unreliable in an imtial or con- 
firmatory investigation of isotopes present in very 
small amoimt. It appears that the various known 
isotopes of the elements, their several chemical com- 
binations and multiple ionisations, are not eliminated 
by existing techmque, and suffice to explain nearly 
any future observation that can be made on an 
isotope present in very small amount. Tins is, how- 
ever, not the case in band spectroscopy, where the 
very characteristic fine structure having been found 
for an abundant isotope will lead to an equally 
characteristic counterpart We may thus conclude 
with certainty that oxygen isotopes 17 and 18 do 
exist in the earth’s atmosphere 

Babcock has carried out some very accurate m- 
tensity measurements to assist in the estimation of 
relative amount. As we have pointed out in our 
more detailed paper (to appear Jour. Am. Chem Soc., 
May 1929) 18-16 molecules may be slightly polar, due 
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to zero point vibration. This would be expected, 
since the centre of mass does not coincide wTth the 
geometrical centre Such polarity may increase the 
absorption coefficient of the 18-16 or 17-16 molecules 
However, intensity measurements should lead to a 
maximum value Babcock estimates oxygen 18 as 
present to one pax*t in 2500 He has, however, over- 
looked a factor of two in his calculation, so that the 
estimate should be one part in 1250, as a maximum. 
This factor is due to the fact that the 18-16 molecules 
have twice as many states in which to exist as have 
the 16-16 molecules. 

From Babcock’s estimate of the relative intensity 
of the lines which are due to the 17-16 molecule we 
estimate its abundance as about one part m 10,000 as 
a maximum 

Oxygen mass 17 has been reported by Kirsch and 
Petterson (Ark f. Mat Astron. och Physik, Stock- 
holm, 19, 15, 1-16 , 1925: Phys. Z , 2Q, 457, 1925) 
and by Blackett {Proc. Roy. Soc , A, 107, 349 , 1925) 
from data obtained on collisions between alpha par- 
ticles and nitrogen nuclei. These collisions occa- 
sionally lead to combination with subsequent elimina- 
tion of a proton leaving oxygen 17. These experi- 
ments did not indicate the stability of oxygen 17, 
except that Blackett was able to show a life of at 
least 0 001 sec. 

A full account of our woik will appear elsewhere. 

W. F. Giauque 
H. L. Johnston. 

Department of Cheimstry, 

University of California, 

Berkeley California, 

April 27. 


The Heat Production of Crustacean Nerve. 

In my Ludwig Mond Lecture, published in Nature 
of May 11, I referred to the experiments of Furusawa 
on the ‘ depolarisation ’ of crab’s nerve by stimulation, 
and to the manner in which the ‘ polarisation ’ (as 
shown by the injury current) increases again to its 
original value in the presence, but not in the absence, 
of oxygen. In a paper by Furusawa, shortly to be 
published in the Journal of Physiology, it will appear 
that this recovery process occupies a time of the order 
of half an hour I have recently succeeded in measur- 
ing the heat produced by crab’s nerve, as the result 
of a 5 to 10 seconds’ stimulus. Some 98 per cent of 
this heat occurs in the recovery phase, only 2 per 
cent during the actual stimulus . the recovery heat 
production lasts for 20 to 30 minutes at room tempera- 
ture. There is no doubt, therefore, that the process 
in which the injury current, diminished by stimula- 
tion, returns to its original value is accompanied by 
a relatively large liberation of energy 

A striking fact is the small amount of heat set free 
in the initial phase, that is, during the passage of the 
impulse If we regard the nerve wave as accompanied 
by a surface change in the fibre which momentarily 
allows electrical contact to occur between inside and 
outside (it IS difficult to picture the ‘ action cm rent ’ 
otherwise), then activity will allow an equalisation of 
concentration of ions to occur between the two sides, 
a process which must be reversed during subsequent 
recovery. The mixture of two salt solutions, say of 
potassium chloride and sodium chloride, involves very 
little change in total energy : considerable work, how- 
ever, may be required to separate them again, and 
this work will require a provision of energy, and in any 
actual process the liberation of heat 

The crustacean nerve, as shown by Levin and by 
Furusawa, is highly fatigable, at any rate in respect 
of its electric change. Corresponding to this, Meyerhof 
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and Schulz have shown m a recent paper in the 
BiochenifEche Zeitschrifi that its oxygen consump- 
tion IS high . reckoned per gram of dry nerve, when 
stimulated, twenty times as high as that of a frog’s 
sciatic, at rest ten times as high. In a short stimulus 
I have found the total heat (initial plus recovery, 
spread over half an hour) to be about 2 5 x 10"® 
calorie per gram of fresh nerve per second of stimulus, 
as compared with 7 x 10"® calorie for the frog The 
crab’s nerve is non-medullated , the fibres of the 
frog’s sciatic consist mainly of medullary sheath • 
this may be one cause of the large difference between 
the two The fact that the crab’s nerve contains a far 
higher percentage of water would work in the opposite 
direction. 

Whether the striking differences m fatigability, 
depolarisation, recovery, and energy exchanges be- 
tween these crabs’ nerves and the sciatic of the frog 
are simply to be attributed to the fact that the former 
are non-medullated and the latter medullated, only 
future work can show. The central nervous system, 
which consists largely of nerve cells and to an appieci- 
able extent of non-medullated fibres, is far more 
fatigable and more dependent on an adequate supply 
of oxygen than is the peripheral medullated nerve. 
It may well be the case that in the limb nerves of the 
crustaceans we have in such respects a much better 
model on which to work out the elementary proper- 
ties of the nervous system than we find in the ordinary 
medullated nerve, which hitherto has been chiefly 
used for the purpose. 

A V Hill 

University College, 

London, W.C.l, May 14 


The Inland Waters of South Africa. 

In view of the forthcoming visit of the British 
Association to South Africa, we should like to direct 
the attention of biologists to certain remarkable inland 
waters occurring m that country. Throughout the 
southern half of the Transvaal, as well as in many 
other parts of South and South-west Africa, are found 
shallow saucer-hke depressions of various sizes which 
may be filled temporarily or permanently with water. 
These pans have been ably described by Rogers,^ and 
are generally admitted to be the result of wind erosion 
at a time when the climate of the country was drier 
than it is at present, although Passarge ^ considers 
them to have been the result of ‘ zoogenous ’ erosion 
in the Kalahari 

We have examined a considerable number of these 
localities both on the Witwatersrand and in the Lake 
Chrissie region of the Ermelo district, an area of un- 
certain drainage from the edges of which arise the 
Vaal, Komati, and Usutu Rivers, and within which 
a surprisingly large number of pans occur 

Erom a hydrobiological point of view the Transvaal 
pans may be divided into temporary and permanent 
waters. The temporary pans dry up in the latter part 
of the winter season, often leaving a few small pools, 
and fill with the first heavy summer rains. They 
may be referred to the ‘ astatic ’ type of G-ajl,® and 
normally support a rich phyllopod (s. str.) fauna. 
We have found it convenient to subdivide the tem- 
porary pans of the southern Transvaal into grass-pans 
and mud-pans. The pH of the former is below 8 0 
when full, and the soil of the bottom does not become 
sufficiently ‘ brak ’ to inhibit the growth of a rich 
terrestrial vegetation on drying. When full, such 

* Smth ASr Jour Sex , 19, p 1,1 922 

* Die Kalahari ”, Berlin, 1904 

» Bull. Int Ac. Pol Sci Math. (B), p. 13 , 1924 
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localities support a large number of aquatic flowering 
plants, and a very abundant and varied tycho- 
plankton, characterised by the association of Volvocc 
spp. with the rotifer Conochilus Mppocrepis The 
m^-pans, on the other hand, have a pH of more than 
8 2 when full, and presxmiably their floor is too ‘ brak ’ 
when dry to allow the growth of abundant terrestrial 
vegetation The plankton is far more restricted than 
is that of the grass -pans , phytoplankton is almost 
absent, and rotifers rare, the bulk of the organisms 
inhabiting such localities being Crustacea 

In the Lake Chrissie area the majority of the pans 
are permanent Chemical conditions are very variable 
and are reflected in corresponding differences in the 
faima and flora The most interesting condition was 
met with in a series of pans, all less than a mile in dia- 
meter and perhaps 10-20 feet deep. The water of these 
pans has a pH of about 9 0, is slightly salt (0 02-0 03 
N Cl), coloured from pale yellow to deep sepia by 
humic material, and may be very turbid. Such pans 
support practically no higher vegetation or phyto- 
plankton and have a zooplankton composed almost 
exclusively of one or two species of Centropagid 
copepods and a large and remarkable Daphmid The 
largest pans, for example. Lake Chrissie itself, which 
IS about three miles long, may support a rich growth of 
Potamogeton L^v^ng$ton^^ (Moss : forthcoming publica- 
tion). In striking contrast to these pans may be 
mentioned a pair of pans lying close together on the 
farm Weltevreden to the south of Lake Chrissie. 
One of these, which is slightly alkaline, supports an 
exceedingly rich growth of Melosira and a few other 
algse and is slightly alkaline, the other, which is just 
on the acid side of neutrality, contained large numbers 
of desmids and a very rich rhizopod and rotifer fauna. 

Naumann,^ in his latest contribution to lake 
typology, characterises the dystrophic type of water 
as being on the acid side of neutrality, poor in electro- 
lytes and containing considerable amoxmts of humic 
matter, while the digotrophic type of Thienemann® 
IS divided into oUgotrophic (s str.) on the acid side 
and alkaUtrophic on the alkaline side of neutrality. 
The more extreme type of permanent pan containing 
large amounts of humic matter must be considered 
as dystrophic, but differs from Naumann’s characterisa- 
tion not merely in alkalinity, but also in containing 
large amounts of electrolytes (chiefly sodium bi- 
carbonate and sodium chloride with some calcium, 
magnesium, and sulphates), including accumulated 
phosphates, up to 0*006 mgm. P2O5 per litre, which 
cannot be utilised owing to the lack of phytoplankton. 
The poverty of the planktonic flora must be attributed 
to the combined influences of alkalinity, turbidity, 
and colour of the water as well as to the direct toxic 
action of the humic matter. Since both acid and 
alkaline waters may be classified as dystrophic, it 
would seem better to abandon the term alhahtrophic 
type and to revert to Thienemann’s earlier scheme, 
recognising, however, an alkaline as well as an acid 
phase m the ohgotrophic and dystrophic, if not in the 
eutrophic type Other cases of alkaline dystrophic 
waters are probably recorded in the literature without 
their true nature being recognised, for example. 
Turner’s Lake, Isle-au-Haut, Maine ® Dr. S C. Ball 
also kindly informed us that very salt humic waters 
may occur in the lagoons of coral atolls when com- 
pletely shut off from the sea. In such a case a salt 
dystrophic lake may be formed supporting only a 
population of Artemia.^ 

* “ Grundlmien der experimentellen PlanktonforschuDg Binnenge- 
wksser VI ”, Stuttgart, p 24, 1929 

® “ Die Biimengewksser Mitteleuropas Bmnengewasser I ”, Stutt* 
gartjjp 199 , 1926 

• Bishop and Clarke, “ A Scientific Survey of Turner's Lake ”, 
N Y State Mus., 1923. 
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Normal acid dystrophic waters also occui in South 
Africa, but are chiefly of artificial origin, for example, 
the various reservoirs on Table Mt from which the 
water supply of Cape Town is derived The Transvaal 
pans by no means exhaust the hydrobiological wealth 
of the coimtry , on the Witwatersrand are found very 
acid waters (pH 3 7) contaminated with nitre cake 
from gold extraction works, which support a restricted 
farma The alkaline vleis near Cape Town also deserve 
passing mention. 

A detailed report on the chemical conditions and 
planktonic life of all these localities is in preparation 
and will be published as soon as our collections have 
been worked out by the various systematists who have 
kindly undertaken to examine them. Our very best 
thanks are due to Prof. L T. Hogben, of the University 
of Cape Town, who first directed our attention to 
the remarkable field offered by South Africa for this 
type of research , to Dr. A. W Rogers, director of 
the Geological Survey of South Africa, for bringing to 
our notice the Transvaal pans , to Prof. J A. Wilkinson, 
of the University of the Witwatersrand, who generously 
placed his facilities for chemical analysis at our dis- 
posal; and to Prof. C. E. Moss and his staff, of the 
same University, and to Miss B. L. Stephens, of the 
University of Cape Town, for valuable botanical 
information. 

G Evelyn Hutchinson 
Grace E Pickeoed. 

Osborn Zoological Laboratory, 

Yale University, New Haven, 

Connecticut, U.S A 

Johanna F. M. Schuurman. 

Department of Zoology, 

University of the Witwatersrand, 

J ohannesburg, South Africa, 

April 25 


Vegetation Formulae. 

The value of floral formulae m indicating at a glance 
the systematic position and affinities of a phanerogam 
has so long been recognised that no apology is needed 
for suggesting that a comparable means of expressing 
the general character of vegetation types is both 
eminently desirable and likely to prove of great value 
to the ecologist and phytogeographer. At the present 
time the personal factor inevitably enters largely not 
only into the description of vegetation, but also into 
the interpretation of descriptions. After some years of 
residence m the drier parts of India and Burma the 
Acacia thorn forest and Acacia scrub, both with an 
undergrowth mainly of grass, had become two of the 
most famihar types of vegetation, yet I was unpre- 
pared for the extraordinarily close comparison which 
is possible with large areas of the Bush Veld of Southern 
Rhodesia or with certain types of mulga scrub and 
mallee scrub which I found on visiting South and 
Western Australia. Yet a vegetation formula, such as 
is now proposed, would have indicated the affimty at a 
glance. It is essential that the formulae shall be kept 
as simple as possible, so that they may be used by 
travellers and explorers with only a slight knowledge 
of botany, but will at the same time impart a valuable 
precision to their observations. 

The formula depends upon two separate considera- 
tions 

(а) The enumeration of plants over a defimte 

standard area. 

(б) The recogmtion of four or five main groups of 

plants for this purpose 

It has long been the custom of forest officers to 
study their forests by ‘ sample plots ’ and of ecologists 
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to base detailed descriptions on similar plots. It is 
proposed that one hectare be taken as the standard 
area. Of course the enumeration may be carried 
out over any sized area and the results reduced to the 
standard area Thus a hectare is equivalent to 2*47 
(roughly 2 J) acres and is equal to 10,000 square metres, 
so that the enumeration of small plants may be made 
on the basis of a square metre. It is necessary to have 
a large standard area to cover adequately tropical 
vegetation where there may be but one or two indi- 
viduals of a particular species even in a dense equa- 
torial forest, or the widely scattered vegetation of a 
semi-desert. 

It IS suggested that, for practical purposes, the types 
of plants to be enumerated may be considered as 
divisible into five broad groups : trees {A from Lat. 
arbor), shrubs [F from Lat. frutex), herbaceous plants 
{H from Lat herha), grass {O from Lat. gramen), and 
cryptogams (0). It is recognised that herha is not a 
very satisfactory word, but its use in the sense pro- 
posed (excluding grass) is already widespread in the 
adjectiye herbaceous. The basal vegetation formula 
IS thus : 

fljA + 2 /E + zi? -t- FG + y'G, 

where x, y, z, x\ and y' are the numbers of individuals 
per hectare. For broad descriptive purposes it will 
often be possible to ignore C entirely. 

For trees and shrubs the presence of more than one 
story may be indicated by duplicating the symbol 
thus : 

A + A' + F + F', 

whilst the general character of the trees or shrub may 
be indicated by suffixes such as e (evergreen), d (de- 
ciduous), c (coniferous). The average height of the 
vegetation is important and should be expressed in 
metres. For all types of vegetation the letters a, 6, 
c, d, etc., may be used to indicate dominants , x, y, z, 
etc., to indicate the absence of dominants or presence 
of numerous species To take a very simple example : 

150 A^a(30) 

IS the formula for a coniferous forest with one domi- 
nant (a), with an average height of 30 metres and 
averaging 150 trees to the hectare. 

It IS sigmficant of the lack of precision in many of 
our existing descriptions of vegetation that I have not 
exact figures for any of the types of vegetation de- 
scribed in my “Vegetation of Burma” (1925) and 
in the Journal of Ecology (1923), but supplying esti- 
mates, four types of vegetation may be selected to 
indicate the use of the formulae 

(1) Indaing 

= Z00A^abx{20) + 5QF^y + W{2Hz -h lOGmnz'), 

(2) Diospyros forest 

= 200A'^6cci:e:r(12) h- 50F^y + W{Hz+ lOGmnoz'). 

(3) Acacia thorn forest 

= l50A^efx{l) + l00F^y+W{mz+20Gmnz'). 

(4) Acaaia scrub 

= + l50F^efy{2) + 10^{2Hz + 5Gz'). 

Trees a — Dipterocarpus tuhercidatus, b = Pen~ 
tacme suavis, c = Termmalia tomentosa, d~ Diospyros 
birmamca, e = Acacia catechu, f=:Tectona hamiltonu. 

Grasses : m — Andropogum contortus, n — A. apicus, 
o=A. serratus 

It IS obvious that the four examples chosen form a 
continuous gradation (actually the result of decreasing 
moisture). 

If the principle of vegetation formulae is acceptable 
to ecologists, numerous refinements and extensions 
will be necessary, but the present outline scheme is 
put forward with the hope that it may induce a greater 
precision of description by travellers. It is to be 

y2 
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noted tliat the formula is at least partially complete 
without the naming of the constituent species ; it may 
also be noted that a formula can be drawn up from a 
study of scaled photographs, and even approximately 
m the case of forests from aerial photographs. 

L. Dudley Stamp. 

Popa, Ashtead, 

Surrey. 


Distribution of Temperature in the First 
25 Kilometres over the Earth. 

Sib Napieb Shaw, in his “ Manual of Meteorology ”, 
gives on p. 100 of vol. 2 a very interesting diagram 
showing the distribution of temperatures m the upper 
air over the globe As pointed out by Dr. C W B 
Normand in his review of the book in the Quarterly 
Journal of the, Royal Meteorological Society (vol. 54, 


(2) The coldest air over the earth, of temperature 
about 185° A , lies at a height of some 17 gkm. over 
the equator in the form of a flat ring surrounded by 
rings of warmer air. 

(3) The surface of the tropopause has a relatively 
steep slope towards the pole between latitudes 30° and 
50° in summer and between 25° and 45° in winter 

(4) The ring of lowest temperature at the tropo- 
pause IS displaced towards the summer hemisphere 

(5) There is a ridge of high temperature in the 
tropopause between latitudes 20° and 40° N. m 
summer corresponding to the ridge of high pressure 
at 8 km. over those latitudes (see Sir Napier Shaw’s 
chart of 8 km. isobars m July, loc cit p 262), 

The evidence for (1) and (2) comes from the results 
of sounding balloon ascents at Batavia, Agra, and m 
the United States of America (Blair, Bull. Mt Weather 
Ohs., vol. 4, part 4, pp 183-304 , 1912) The rise of 





p. 275 , 1928), the diagram does not represent 

exactly the peculiarities of the distribution of tempera- 
ture in the stratosphere over the tropical and sub- 
tropical regions An attempt has therefore been made 
to prepare a modified diagram, using all the data now 
available It shows (Fig. 1) the probable distribution 
of isotherms in the atmosphere up to 25 km in summer 
and winter over the northern hemisphere The dotted 
lines are based on very few observations and are 
therefore mainly conjectural. The principal features 
of the diagram may be briefly summarised 

(1) The stratosphere is not isothermal over any 
particular place, but above a certain level there is a 
tendency for the temperature to increase with height. 
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temperature with height m the stratosphere over 
these places cannot be considered to be due to insola- 
tion, as most of the Agra ascents and many of the 
American ascents began late in the day when the 
sun was low Bemmelen has given strong reasons for 
believing that the rise of temperature in the strato- 
sphere which he observed over Batavia could not have 
been due to insolation. The Agra and Batavia results 
indicate a temperature of about 220° A. at a height 
of 24 km , and the American results show about 
230° A. at 25 km. 

The seasonal variation of temperature of the tropo- 
pause at Batavia and Agra is illustrated m Fig. 2 and 
shows (4) clearly The height of the tropopause over 
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Batavia does not show such well-marked variation 
as that of temperature, but the following figures 
taken from Bemmeleu [P'toc Roy Acad , Amsterdam, 

T*A 



Fig 2 — The points marked in the figure refer to Batii\ia 
temperatures 

vol 20, p 1313) show that the variation is similar to 
that winch occurs over Agra but displaced by about 
SIX months 

Heights oe Tropopause over Batavia (km ) 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 
17 8 17 6 17 3 17 0 16 5 102 160 16 5 17 0 17 4 17 6 17 7 

The lower temperatures and greater heights of the 
tropopause m summer are presumably due to the 
stronger convection m the troposphere in that season. 

The persistent increase of temperature with height 
for at least 5 km. above the tropopause in the tropics 
finds a natural explanation if we assume that the 
tropopause marks the lower limit of the ozone layer 
in the atmosphere. K R. Ramanathan. 

Meteorological Department, 

Poona, India 


Significant Figures in Speed Records. 

I HAD hoped that someone more competent than 
myself would have replied to Col O’ Gorman’s letter, 
in which, in Nature of Mar. 30, he offered an apologia 
for recording Sir Henry Segrave’s speed to 8 signifi- 
cant figures, but probably most readers of this journal 
do not consider that motor speed records form a 
subject with which they are intimately concerned 
It would, however, be regrettable if this silence led 
the general public to conclude that scientific workers 
are prepared to accept as valid a speed recorded to 
one hundred thousandth part of a mile per hour. 

Col O’ Gorman commences his letter by admitting 
that the last figures are merely arithmetical residues, 
with which all will agree, but unfortunately in what 
follows he seems to attempt to justify the inclusion 
of these readings in the published value of the speed, 
and to this objection may fairly be taken His first 
argument is based on the necessity for great precision 
m order that there may be no doubt whether a 
standing record has been beaten by a subsequent 
attempt or no Let us examine this argument a httle 
more closely. Sir Henry Segrave’s mean time for 
the mile over his two runs was 15 56 sec , the auto- 
matic timing being carried to 1/100 sec., and the mile 
apparently assumed to be absolutely accurate. A 
subsequent claimant to the record may do one of the 
following five things • 

1 He may beat the record by a substantial margin, 
in which case a statement to the nearest mile per hour 
would clearly be sufficient. 

2 He may beat it by a narrow margin. We will 
take the nearest margin which can be recorded, one- 
half of one hundredth of a second (the time being 
the mean of two runs each of which is measured to 
1/100 sec ). This will make his time 15 555 sec , and 
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his speed 231 44 miles per hour (or if we give the 
arithmetical residues, 231 *43683 . . m.p.h.). 

3 He may take precisely the same time to the half 
hundredth of a second as Sir Henry Segrave (15*56 
sec ) with a speed of 231 36 miles per hour. 

4 He may take one - half hundredth of a second 
longer, when his speed will be 231 29 miles per hour. 

5 He may fail to obtain the record by a substantial 
margin 

Now in cases 2 and 4, to determine whether the 
claimant has obtained the record or not, it is amply 
sufficient to record the speed to 1/ 100th of a mile per 
hour. The difference from the standing record in 
each case amounts to 0 07 or 0 08 mile per hour. 
In case 3 no addition to the number of significant 
figuies will serve to distinguish between the new 
record and the old. It is difficult to find any support 
for 8 significant figures from these facts. 

Col. O’ Gorman next points out that the speed 
published is not the true mean of the speeds obtained 
on the two runs over the measured distance, but the 
sum of the two distances divided by the sum of 
the two times It is not clear how this fact affects 
the question of the permissible number of significant 
figures, which is governed solely by the accuracy 
with which the time and the distance can be measured. 
One may further ask why, if it is wrong to round off 
to two decimal figures, it is light to stop at five figures? 
Why not publish a whole page of decimals ^ 

It would perhaps be presumption on my part to 
suggest a line of defence which Col. O’ Gorman might 
have adopted, which could not be assailed on the 
scientific side He might have pointed out that these 
speeds to be accepted internationally must be worked 
out in the manner laid down by the international 
controlling body, and that any country which attempts 
a record and wishes its claim to be recognised must 
follow the prescribed rules The Royal Automobile 
Club, therefore, would be under an obligation to give 
the prescribed number of figures whatever this number 
might be. It may publish a foolish statement, but 
no alternative is open except that of not claiming 
the record, and few people would wish to push the 
claim for scientific honesty to this length. 

J. S. Dines 

78 Denbigh Street, 

S.W.l. 


The Spread of Scale Insects and their Parasites. 

Many years ago I was an industrious collector of 
scale insects and mealy-bugs, especially in J amaica I 
found them m great abundance on cultivated plants, 
and obtained many species When recently travelling 
in the Oriental tropics, I was struck by the relative 
scarcity of these insects, and the occurrence of various 
well-known injurious forms only in small patches or 
isolated individuals. Perhaps the difference was 
partly due to the relative poorness of my eyesight, but 
I could not help speculating on the causes which might 
lead to a diminution of scale insects on cultivated 
plants, aside from the operations of economic ento- 
mologists. World-Wide commerce has spread the 
injurious Coccidse over the earth, as they are so easily 
carried with plants. In their native countries they 
are efficiently controlled by parasitic and predatory 
enemies. In several well-known cases a plague has 
been abated by going to these countries and obtaining 
the natural enemies, which had failed to arrive with 
the fiLrst (accidental) importation of the coccids Thus, 
following the modern expansion of trade and rapid 
transit, there has been in many regions a great increase 
in the damage done by scale insects, at times reaching 
the magnitude of a calamity. But by the same process , 
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gradually but surely, the natuial enemies will also 
spread. In the couise of time, almost imperceptibly, 
they will gam the ascendancy, and the coccid plague 
will cease, never to return imless through the importa- 
tion of a new sort of coccid Thus it may even happen 
in some cases that a rigid quarantine, after a pest has 
arrived, may be harmful, preventing natural enemies 
from following it. These latter may, however, be 
brought m by entomologists, through special per- 
mission, provided they have been found and recog- 
msed 

There is some proof that this is not mere speculation 
I wrote to Dr. L. 0. Howard, who has long paid special 
attention to the parasites of Coccidse, and he directed 
my attention to a study he had made, comparing the 
scale-insect parasites of the United States (Chalci- 
doidea) with those he had studied and described in 
1880. There was no doubt that in the years since that 
date the parasite fauna had changed owing to the 
introduction of many foreign species, which had in 
some cases supplanted native ones Furthermore, the 
recent researches of Garcia y Mercet in Spam, and 
Silvestri, Masi, and Paoh in Italy, indicated the exist- 
ence in great numbers, m the Mediterranean region, 
of Apheimine parasites apparently unknown there 
seventy-five years ago. Last year, when I visited the 
Melbourne Botanic Garden (which has about 16,000 
species of plants growing in the open), Mr. St. John 
informed me that there were not nearly so many 
coccids on the plants as formerly This may partly be 
due to native enemies ; thus the Bed Wattle bird 
keeps the fluted scale {Icerya purchasi) in cheek ; yet 
I suspect it may also be due largely to the spread of 
foreign parasites. 

Similar-looking coccids may have quite different 
natural enemies The citrophilus mealy-bug {Psevdo- 
coccus gdham), though an ordinary -looking species, 
was not controlled in California by the many enemies 
of the native American mealy-bugs. Now, after an 
extended search, Pseudococcus gaham has been found 
apparently native in Australia, and two species of 
Hymenopterous parasites, a Dipterous parasite, two 
kinds of Coccinellid beetles, and a Chrysopa have been 
observed to keep it within bounds in that country. 
These have now been taken to California, and there 
are already indications of favourable results. Cali- 
fornia’s plant quarantine would have prevented them 
from coming over accidentally, and m any case the 
deliberate work of the entomologists is infinitely 
superior to the slow operations of chance 

T. D A Cockerell, 

University of Colorado, 

Boulder, April 22. 

Variation of the Intensities in the Helium 

Spectrum with the Velocity of the Exciting 

Electrons. 

Beoently, Peferi and Elenbaas {Zeits. f. Phys., 54, 
p. 92 , 1929) have pubhshed curves of the mtensity 
variations of the helium lines when the velocity of 
the exciting electron steam is altered We have been 
working on the same subject, and since our results 
do not agree with theirs, it seems worth while to give 
a preliminary account of them 

We also use a photographic method of measuring 
the intensities, but the apparatus for exciting the light 
IS different. A narrow electron beam m helium at 
0*024 mm. pressure passes into a field free box and 
produces a narrow streak of light. An image is 
thrown on to the spectrograph slit and runs per- 
pendicular to it. We integrate the mtensity over the 
length of the spectrum lines and subtract the back- 
ground which IS due to secondary excitation. In this 
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way we completely avoid errors due (1) to secondary 
excitation, and (2) to the variation of the spatial 
distribution of the electron beam with the applied 
voltage. 

The results for the lines 3889 (2^;$' - 3®P) and 3965 
(2^>S' - 4^P) are shown in Eig 1 The scale for the 
two hues IS arranged for the maximum of the two 
curves to be equal. The results of the Utrecht 
workers are shown dotted for comparison. We cannot 
explain their cui’ves except by the supposition that 
a large fraction of the light from their tube was due 
to excitation by secondary electrons 

The interesting feature of our curves is the ex- 
tremely different behaviour of the singlet and the 



triplet lines. This is a general characteristic of all 
the lines, though individual cases show minor varia- 
tions The following conclusions may be stated. 

( 1 ) For high exciting velocities, the triplets vanish 
in intensity compared with the singlets. This has 
been predicted theoretically by Oppenheimer, and 
had previously been found experimentally by Hughes 
and Lowe (Proc. Boy. Soc , A, 104, p. 489 ; 1923), 
with whose results ours agree very well in general. 

(2) For low exciting velocities, the singlets are weak 
compared with the triplets. This is a new result. 
Smce the normal state of He is a singlet state, this 
seems to indicate for low velocities a very close 
couphng of the spin of the exciting electron with the 
spins of the electrons in the atom. 

There is another interesting point of dissimilarity 
between the singlets and triplets. We find that while 
the light of the triplets is confined closely to the 
electron beam, the light from the singlets tends to 
spread away from it This makes the intensity deter- 
nunations of the singlets somewhat arbitrary. We 
are not at the moment prepared to discuss the cause 
of this behaviour as the investigations are not yet 
complete. 

J. H. Lees. 

H. W. B. Skinner. 

H. H. WiUs Physical Laboratory, 

The Umversity, Bristol, 

May 7. 

The Longitudinal Distribution of Photoelectrons. 

The new quantum mechamcs has completely 
resolved the problem of the photoelectric effect. In 
fact, Wentzel {Zeit. fur Phys , 40, 574 , 1925 41, 828 ; 
1927) and Beck {Zeit. fur Phys., 41, 443 , 1927) have 
succeeded in justifying theoretically the well-known 
Emstein equation , and the more complete treatment 
of Sommerfeld has permitted the calculation of the 
dissymmetry of the photoemission, that is, the experi- 
mental fact that the forward emitted electrons are in 
a greater number than the backward ones. Sommer- 
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fold’s theory is, however, a first approximation, vahd 
only when the wave-length X of the incident rays is 
fairly large compared with the dimensions of the 
atomic radius With these conditions, considering 
electrons emitted from the K level, the probability 
F{6)d6 of emission of a photoelectron at an angle com- 
prised between 6 and 6 + d9 is proportional to 

[ 1 4- ^ cos 0 j sin® 6dB . , (1) 


and the mean impulse cr acquired by the electrons m 
the direction of the propagation of the rays is given by 



18 4 7^1' T A 

== 1*44— . 
5 10 c c 


Williams (Nature, April 13, 1929) has demonstrated 
that this formula is in agreement with the experi- 
mental results, because recent experiments made in 
mtrogen and in oxygen lead to a value of o- ((r= 1*40), 
nearly equal to the theoretical one 
Equation (1) is, however, only a first approxima- 
tion, and it remains to be determined what is the 
formula of distribution vahd when Sommerf eld’s ap- 
proximation IS not enough. We have made the calcu- 
lation for the K level without any limitations for the 
value of X. We have obtained a very complicated 
formula, that in a first approximation, when 
^ h 


gives the (1) , and in a second approximation leads 
to the following expression : 


0 j sm^ 


Odd 


f 18 135 RhZ^ ^t.~\ 

5 cL^ 56 mc^ 112 c^J 

where R,h,m, c, and Z are well-known constants. 
Substituting for these their values, we have 


^ 5 c- 


6-41 X 10-«E2 + 0 40] oos sm^ ede. (2) 


According to (2), in the second approximation we 
have a variation from Sommerf eld’s value, depending 
upon the atomic number Z, but of little entity, and 
a greater variation from the velocity of the photo - 
electron in the opposite sense. The agreement 
obtained in the case considered by Wilhams remams 
also in the second approximation. In fact, for mtrogen 
(^ = 7) irradiated with rays of X = 0*6, the ratio ^fc 
is equal to 0*28, and formula (2) gives for o- quite the 
same value as formula (1) ( 0 -=: 1*41). 

The deviations from the value of <r calculated by 
(1) are sensible for the heavier elements. In fact, 
if one obtains with ^?/c = 0*1, (t = 1*40 for argon {Z = 18), 
which IS a value a little different from that of Sommer- 
feld, for krypton (.2? = 36) one obtains <7=1 33. 

For very hard rays the effect of the second order, 
depending on the velocity, is more conspicuous. So 
if vjc IS equal to 0*6, one obtains for argon <r=l*61, 
and for krypton cr=l*53. These values are not in 
agreement with those obtained by Auger for argon. 

Further experiments may decide this question. 

Details of the calculation will be pubhshed else- 
where. Antonio Carrelli. 

Istituto Fisico, R. Umversit^,, 

Napoli, May 3. 


Dragonflies in Folk-lore. 

In recent years Nature has adopted the very 
interesting departure of taking notice, by review or 
Othetwise, of contemporary novels which hold some 
special interest for science, either (as in the case of 
Et. G. Wells’s “William Clissold”) because of the 
recognised biological outlook of the author, or (as m 
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the case of Aldous Huxley’s “ Point Counterpoint ”) 
because of some exceptionally expressed criticism of 
modern science, its aims or its outlook. 

This attitude might well be adopted also towards 
novels which contain accounts or records of the 
popular outlook in times past towards natural objects, 
whether living or inanimate. Recently it has been 
my good fortune to read a novel which has already 
been acclaimed as a modern masterpiece, namely, the 
late Mary Webb’s “ Precious Bane ” It is full of 
quaint, archaically expressed observations of Nature 
in the countryside. The time is about the end of the 
Napoleonic wars The chapter on dragonflies (book 
3, chap V.) IS well worth reading from this point of 
view alone, and I would like to ask readers of Nature 
whether any of the expressions in the following passage 
are still in use in Great Britain : 

“We called the dragonfly the ether’s mon or 
ether’s mid at Sarn, for it was supposed that where 
the adder, or ether, lay hid in the grass, there above 
hovered the ether’s mon as a warning. One kind, all 
blue, we called the kingfisher , another one, with a 
very thin body, the darning-needle. Mother was used 
to tell Gideon that if he took dog’s leave or did other 
mischief the devil would take needle to him and use 
the dragonflies to sew up his ears, so he couldna hear 
the comfortable word of God and would come to 
damnation. But I never could believe that the devil 
could have power over such a fair thing as a dragon- 
fly.” 

I believe dragonflies are still quite commonly called 
“ devil’s darning-needles ” in many parts of the United 
States of America, but whether the adder is still 
called the “ether”, or the dragon-fly the “ether’s 
mon” or “ ether’s mid ” m any part of England or 
America I do not know. Perhaps some readers of 
Nature could enlighten me. 

The species called the “kingfisher” would evidently 
be Galopteryx virgo L, while the “darning-needle” 
must have been either Agnon puella L. or some other 
common damsel-fly, perhaps Enallagma cyathzgerum 
Charp R. J. Till yard 

Canberra, F C T., 

Australia, Mar 31. 


Periodic and Spiral Forms of Crystallisation. 

In a recent letter to Nature (April 20, p. 603), 
Hughes has suggested that the interesting spiral mark- 
ings on carborundum reported by Menzies and Sloat 
(Mar. 9, p. 348) may be a special case of periodic 
crystalhsation. Hughes refers to a remark in a paper 
by Miss Henley and myself (J. C. S., 2725 ; 1928) 
concerning the formation of spirals in Liesegang rings 
as anomalies caused by accidental external conditions. 

The periodic crystalhsation of thin films of sulphur 
described by Hughes was previously investigated by 
Fischer-Treuenfeld {Kollo%d-Z., 16, 109 ; 1915) and 
by Kohler {^b^d , 17, 10 ; 1915), and an account of 
tfc and other examples of the same phenomenon is 
given m Hedges and Myers’ “ Physico-chemical 
Periodicity ” (Arnold and Co., 1926) on pp. 34-37. 

Some months ago I carried out some experiments 
on the crystallisation of thin films of molten orgamo 
substances and found that crystalhsation in concentric 
rings readily takes place with benzil, benzoin, benzo- 
phenone, menthol, m-dimtrobenzene, and acetamhde. 
The experiments were discontinued, but I hope to 
return to them shortly : at present, the observations 
made are in the mam in agreement with the views 
expressed by Hughes on the cause of the phenomenon, 
I have exaimned the specimens to see whether there 
IS any indication of the occasional formation of spirals 
m place of the usual concentric rings. The accom- 
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panymg photograph (Fig. 1) clearly depicts the spiral 
gi’owth of crystals This specimen was made m Sir 
Henry Miers’ laboratory at Manchester in 1924 by 
allomng a tlnn film of potassium dicliromate solution 
to evaporate on a warm microscope slide. The struc- 
ture differs from that of the specimen of sulphur in 
Hughes’s illustration and from most of my specimens, 
in that crystallisation started from the periphery of 
the drop and travelled inwards, instead of beginning 



Pig. 1 — spiral crystal growth x 25 diameters 


at a central nucleus and radiating outwards. The 
specimen of carborundum described by Menzies and 
Sloat may have crystallised in this way. 

Where crystallisation starts from a central nucleus, 
I have not observed among the specimens an example 
of the immediate development of a spiral, but I have 
a specimen of camphorsulphomc acid, crystalhsed 
from ethyl acetate solution, in which a true spiral 
succeeds two concentric rings surrounding the nucleus 
of crystallisation Moreover, examination shows that 
a disturbance has been caused at the point where the 
spiral begins by the presence of another nucleus m 
the vicinity 

There appears to be no doubt, therefore, that 
crystallisation does sometimes follow a spiral course 
to give a variety of periodic structure, and it seems 
probable that the markings on carborundum are to 
be explained in this way. Ernest S Hedges. 

Bedford College (University of London), 

Regent’s Park, N W 1 


The Atomic Weight of Phosphorus. 

In a recent issue of Nature (Mar. 9, p. 390) mention 
IS made of the fact that the English Commission on 
Atomic Weights adopts for the atomic weight of 
phosphorus the value 30*98(2), this being based 
on Aston’s results with the mass-spectrograph ; 
whereas the German Commission adheres to the 
older and higher value 31*02, derived mainly from 
gravimetric analysis. 

The following results, obtained by the physico- 
chemical method of density and compressibility as 
applied to phosphine gas, may therefore be of interest * 

Density at one atmosphere, 1*5317. 

Density at one -half atmosphere, 1 5243. 

Assuming the compressibility factor to be a hnear 
one, the value for (1 + X) so obtained is 1*0097, which, 
in conjunction with the values for oxygen of 1*4290 
for the normal density and 1*0009 for (1 + X), leads 
to the molecular weight of 34*00(2) for phosphine and 
to 30*97(9) for the atomic weight of phosphorus. 

Further experiments are being carried out at the 
pressures of three-quarters and one-quarter atmo- 
sphere, to ascertain whether the compressibility can 
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be taken as a hnear function of the pressure. Such 
results as have been obtained at one-quarter atmo- 
sphere give the value = 1*5208 for which (1 -h X) = 
1*0096 and P = 30*98(2). Mowbray Ritchie. 

Department of Chemistry, 

University of Edinburgh, 

April 30. 


The Atomic Weight of Copper. 

With reference to the Research item in Nature 
of April 27, p. 660, that Messrs Richards and Phillips 
have recently found the atomic weight of copper to 
be 63*557 (Ag= 107*88), it may be interesting to 
note that the spectroscopic value given in my 
“ Anal 5 ?'sis of Spectra ” (p 127) is 63*5569 ± 0*060, the 
0*06 referring to maximum possible errors The 
probable error is much less. The value obtained on 
spectroscopic data depends on the doublet separation 
and the p(l) term These are known with very great 
accuracy in both silver and copper. 

M Hicks. 


Quantum Geometry. 

Dirac’s wave equation for the electron involves a 
Hamiltoman linear in the momenta This fact 
seems to be of geometrical nature and suggests the 
introduction of a linear fundamental differential form 

ds = 

I 

with matrix coefdcients 77 , in geometrical considera- 
tions 

This linear ds is connected with Dirac’s wave equa- 
tion in the same way as the Riemanman ds^ with 
the relativistic wave equation of the older theory. 

The matrix vector may be interpreted as an 
operator corresponding to the fundamental velocity, 
namely, that of light, and is connected with the 
Emsteiman hva by the relation yv = '^Ka7a where 7 / 

a 

are Dirac’s constant matrices. 

Possibly other tensors of the second rank, like the 
energy tensor or are to be replaced in 

the proposed ‘ linear geometry ’ by matrix vectors in 
the same way as g,;, is replaced by 7 * 

The linear geometry seems to furnish a basis on 
which a uniform theory of gravitation, radiation, and 
quantum phenomena is to be constructed. More 
detailed considerations on this subject will appear m 
the Ze^L /. Fhysik, V. Fook. 

D. IWANENKO. 

Physical Institute of the Umversity, 

Lemngrad, Mar. 21 . 


Early Use of Iron. 

The early history of iron outlined in the address 
by Prof. Loms (Nature, May 18, p. 762) has been 
carried much further back by discoveries in South 
Palestine, published m Gerar last year. Furnaces 
were found dated to 1100 and 1175 B.c. ; the earlier 
was 67 in. X 36 in. At the side of the furnace lay 
great hoes, 11 m. x 5 in., plough socks, and a pick of 
6 pounds weight, showing that iron was as commonly 
used then as now. The earliest example was a knife 
of 1350 B.c , and this accords with the date of the 
polished steel dagger of Tutankhamen. This year 
another steel dagger, with cast bronze handle, has 
been found, of about 1300 b.c ; as it was snapped 
in two anciently without any bending, it could not be 
soft iron. Flinders Petrie. 

Umversity College, W.C.l. 
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Einstein’s and other Unitary Field Theories : An Explanation for the General Reader. 


Bv Prof H a 

T he announcement of the publication of 
Einstein’s new theory has aroused great | 
interest even among those who do not usually 
follow the advances of science Unfortunately, this 
interest has been accompamed by a feeling that 
the new theory, like Einstein’s earlier ones, is a 
mysterious mixture of metaphysics and mathe- 
matics. so obscure and paradoxical that the average 
man cannot possibly acquire any notion of what it 
is all about Indeed, a French author declared 
that “ when two German professors meet, and each 
can understand what he says himseK, but cannot 
understand the other, they are said to be talking 
Metaphysics If, however, the subject of discussion 
IS so profound that they are unable to understand 
not only each other, but even themselves, it is 
called the Higher Metaphysics Now Einstein’s 
Theory belongs to the Higher Metaphysics ” 

The purpose of the present article is to dispel such 
views By gomg back to the work of Newton and 
Maxwell we can trace the general nature of the 
ideas that have been uppermost in Einstein’s mind 
It will be shovm. how the desire for unification of 
apparently different physical phenomena was the 
guiding force in each case Other attempts at 
unification of gravitation and electromagnetism 
will he explained and contrasted with Einstein’s 
It IS hoped that, by simple considerations concern- 
ing the meridians and parallels of longitude on the 
earth’s surface, readers without any mathematical 
knowledge may be able to grasp the general nature 
of the principles underlying the new geometries 

Newton and Gravitation 
When Newton (1642-1727) started to consider the 
subject of planetary motions, he found in existence 
fairly accurate knowledge of the facts, but only the 
wildest speculations as to the underlying causes 
Thus Kepler (1571-1630), by analysing the astro- 
nomical observations of Tycho Brahe (1546-1601), 
had found three laws of planetary motion One of 
these was that the orbits were ellipses with the sun 
in the focus. Kepler even guessed that universal 
gravitation might have something to do with these 
laws, but he also considered them as partly due to 
a magnetic force set up by the sun’s rotation, 
Descartes (1596-1650) thought that space was 
filled with vortices of ether, and the planets were 
dragged round by these vortices like sand particles 
m a whirlwmd 

It was Newton’s magmficent combination of 
physical intuition and mathematical power that 
enabled him to sw’-eep aside these vague ideas, and 
to set up what we may call a unitary theory, which 
explained on a single basis effects hitherto believed 
to be due to more than one source He showed 
that gravitation alone, actmg between every two 
particles of the umverse with a force proportional to 
the product of the masses divided by the square of 
the distance between them, was sufficient to account 
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for all the phenomena of planetary motion It is 
interesting to notice that at first Newton’s theory 
of gravitation appeared to be disproved by the 
observed facts concerning the moon and the earth. 
This caused Newton to put aside his ideas for 
several years When a more accurate set of observa- 
tions was available the theory was vindicated Its 
substantial correctness is conclusively proved every 
year by the truth, to a very close approximation, 
of the astronomical predictions of the Nautical 
Almanac 

Maxwell and Electromagnetism. 

We now come to the twin sciences of electricity 
and magnetism The investigation of their mutual 
relationship was due to several investigators, among 
whom Faraday (1791-1867) takes a prominent 
place Then came Maxwell (1831-1879), who, in 
what are now well knowm as ‘‘ Maxwell’s Electro- 
magnetic Equations”, gave mathematical form to 
Faraday’s ideas and extended them Maxwell’s 
theories, which united electromagnetism and light, 
were criticised at the time, and even Lord Kelvin 
was of opinion that “up to the present the so- 
called Electromagnetic Theory of Light does not 
seem to have accomplished much ”. One term in 
Maxwell’s equations (representing what is called a 
displacement current) seemed to ow^e its origin to an 
illegitimate union of mathematics and metaphysics. 
Worst of all, there seemed no experimental verifica- 
tion of the consequences of the equations. This 
was not forthcoming until after Maxwell’s death, 
and was due to Hertz (1857-1894) The electric 
waves the existence of which was implied by Max- 
well’s equations w^ere actually produced, and they 
may now be received every night by the millions 
who listen to radio concerts 

Einstein’s Special Theory (1905). 

Long after Maxwell’s equations had been firmly 
established for a fixed system, there was grave 
doubt as to how they should be extended to a 
moving one In order to explam the results of the 
famous Michelson-Morley experiment, FitzGerald 
and Lorentz introduced the remarkable hypothesis 
of a contraction caused by motion Einstein 
(1879- ) showed that the phenomena could be 

accounted for on the basis of the hypothesis that 
the velocity of light and all other electromagnetic 
phenomena would be exactly the same for two 
observers who were moving with uniform velocity 
relative to each other This was based on the 
measurement of time by light signals, an idea which 
seemed fantastic m those days, but an equivalent 
idea, the fixing of time by electromagnetic signals 
sent out by radio from Daventry or Pans, has now 
become a commonplace m many households 

Those who scoffed at the idea of time bemg any- 
thing but an absolute quantity must now see that 
it IS at least possible that the clocks regulated by 
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the radio signals from the Eiffel Tower, based upon 
observations at the Paris Observatory, might not 
agree exactly with those sent out from Daventry 
and based on observations at Greenwich This 
discrepancy, conceivable in any case, would become 
more so if France and the Eiffel Tower were movmg 
away from Daventry with enormous velocity But 
the contraction of rods and the slowing down of 
clocks, to which so much attention has been 
directed, are (as pointed out by Eddington) only 
apparent Nothing really happens, except that 
each observer is unable to get an accurate idea of 
what length and time really are in the other system 
The only accurate way to take measurements m a 
system is to travel with it, and if this is impracti- 
cable, as in the case of an election movmg with a 
speed which is an appreciable fraction of that of 
light, our measurements of both space and time 
concerning the electron are slightly different from 
what they would have been if we could have 
travelled with it These slight differences are 
related to each other This is what we mean when 
we say that space and time form a four-dimensional 
continuum 

There is no need to try to imagine a fourth 
dimension, but calculations, to be accurate m the 
case of high velocities, must deal with time as well 
as with the three dimensions of space. In this 
sense the theory united space with time, and so was 
a unitary one It also united electricity more 
closely with magnetism, for it showed that what 
appears to be a purely magnetic field in one system 
will appear to be a purely electric field in another 
system movmg relative to the first Moreover, it 
united mass (inertia) and energy, showing that one 
can be transformed into the other. This has since 
been confirmed m the case of the helium atom, the 
mass of which is slightly less than the sum of the 
masses of the nucleus and the electrons which 
compose it The discrepancy is made up by the 
potential energy stored up when the electrons and 
nucleus are packed closely together 

In spite of this discussion of mass and energy, 
we can say broadly that Einstein’s Special Theory 
was fundamentally an electromagnetic one, havmg 
no connexion with gravitation. Its experimental 
basis was a slender one, and even such as it is, it has 
been called m question by Miller, who claims to 
have obtained, at great distances above sea-level, 
evidence of the ether -drag of which Michelson and 
Morley, at about sea-level, found no trace (In 
spite of the elaborate precautions against error that 
Miller took, there is a general disposition to reject 
his results ) Perhaps the chief service rendered to 
science by the Special Theory was the help it gave 
in arriving at the general one, with which we will 
now deal 

PnrsiOAL Basis of Einstein- ’s General 
Theory ( 1915 ) 

In the dynamics of Newton, the same number, 
the mass, appears to measure three entirely different 
properties, namely, the quantity of matter, the 
mertia (or difficulty of setting it m motion), and the 
weight (the force exerted on it by the earth). Is 
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this merely a marvellous coincidence ^ Emstein 
thought not, and mferred that mertia and weight 
are probably t-wo aspects of the same phenomenon, 
due to something in the nature of space (or rather of 
space-time) Again, everyone knows the queer 
feehng of falhng when a lift starts to descend, or of 
heavmess when a descending lift is coming to rest 
Weight, in fact, seems to alter when in a system, hke 
a lift, which can be accelerated 
This suggests a coimexion with relative motion, 
which, for uniform velocity, was considered m the 
Special Theory These considerations led Emstein 
to seek h3q)otheses concerning space and time 
which would incorporate the results of his former 
theory and at the same time account for mertia and 
gravitation In other words, he was led to seek a 
new geometry 

Abstract and Physical Geometry 
How can there be a new geometry ^ Most of us 
had it fixed in our mmds that geometry was a fixed 
and unalterable science Did not Euchd, starting 
with axioms that were self-evident truths, reach 
conclusions which will stand for all time and, 
moreover, can be verified by sufficiently careful 
drawing ^ This is certainly what we gathered from 
Blank and Dash’s “ Geometry for Schools ”, but it 
rests upon a confusion of ideas 

First of all, there are two distinct kinds of 
geometry, abstract and physical. The first starts 
with certain undefined terms, such as point, straight 
line, and plane, and makes certain unproved state- 
ments, called axioms (or postulates), about them. 
Then we deduce consequences from these definitions 
and axioms, which constitute abstract geometry. 
The whole structure is purely a sort of building 
game, in which the definitions and axioms, taken 
more or less at random, furnish the bricks, and we 
see what we can build with them There is no 
necessary connexion with the physical world, and 
so it IS meaningless to inquire whether the axioms 
are true or self-evident To vary the metaphor, 
they are the rules of the game, and may be changed 
at will if we want to construct a new game Euchd’s 
geometry m its ideal form, when it reasons entirely 
from the definitions and axioms (an ideal not 
reahsed m any school geometry), is one system of 
abstract geometry. But so long as the science is 
only an abstract one, we are at liberty to start with 
a set of axioms quite different from those of Euclid. 
We shall see later that by studying the properties of 
a sphere we can build up a system called Riemami- 
lan geometry, of which Einstem makes great use 
We now come to physical geometry, the science 
that deals with the results of the draughtsman, the 
surveyor, and the architect, and expresses the 
properties of rulers, set-squares, plumb-lmes, and 
other physical objects. Of course, Poincare was 
right when he asserted that we can assume any 
system of geometry we hke (and no doubt most of 
us prefer the simplest, namely, Euchdean), and then 
explam any observed physical phenomenon, how- 
ever strange, by attributmg it to some physical 
force However, Emstem preferred to proceed 
otherwise, and exercised his free choice of an 
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abstract geometry in such a way as to sacrifice some 
of the simplicity m the geometry to gam as much as 
possible in the physics. For example, m his theory 
there is no need of a gravitational force to make a 
planet move m its orbit, for this orbit is as natural 
in his geometry as is a straight line m the geometry 
of Euchd and Newton This is what is meant by 
‘ the geometrisation of physics ’, and we may define 


physical geometry as that one of the many possible 
systems of abstract geometry which is most suc- 
cessful m giving a simple account of physical 
phenomena. The experience of draughtsmen and 
others shows that Euchdean geometry works 
very well indeed in ordinarj^ terrestrial affairs, so 
physical geometry cannot differ very much from 
Euclidean. 


The Origin of Adaptations.^ 
By Dr E. J Allek, FES 


B y an adaptation is meant nothing more than a 
character of an organism, which has enabled 
a species to survive itseK as such, or to survive 
until it IS transformed into another species. It is 
survival that gives the measure of the value of the 
adaptation. Survival can only occur if the whole 
organism is adapted to the environment to an 
extent that suffices Organism and environment 
must be thought of as a unity, as interlocked and 
fitted closely to form that harmony which is Nature 
and life Orgamc evolution is a phase — ^the crown- 
mg phase, may be — of cosmic evolution The 
biological environment determines survival no 
less than the physical, and adaptation to both 
must be sufficient. The environment is not fixed, 
but must be thought of as in a condition of per- 
petual fiux and change. This is true especially 
of the biological environment, for species once 
common may practically disappear, and years 
later may reappear abundantly with devastating 
effect on other organisms 
The general physical conditions under which 
organisms hve have been well discussed by L J. 
Henderson in his book “ The Fitness of the En- 
vironment ’’ (1913) Henderson discusses the 
unique properties of water, carbomc acid, hydro- 
gen, and oxygen, and shows how they are specially 
fitted for the purposes of organic life “ There are 
no other compounds which share more than a 
small part of the qualities of fitness of water and 
carbonic acid ; no other elements which share 
those of carbon, hydrogen, and oxygen ” “ None 
of the characteristics of these substances is known 
to be unfit or seriously inferior to the same charac- 
teristics m any other substance ” “ The fitness 

of the environment is one part of a reciprocal 
relationship of which the fitness of the organism 
is the other.” 

Darwin's answer to the question, how does the 
adaptation of organism to environment come to 
be, was based on three factors — heredity, variation, 
selection. In ultimate analysis the fact of heredity 
depends on the cellular structure of organisms and 
the phenomenon of cell division. When a hving 
cell divides, its most essential substance, the germ 
plasm, separates into two portions which are almost 
equal. But we cannot so easily obtain an insight 
into the problem of variation For simplicity's 
sake, consider first the formation of a germ cell from 

^ Extracted from the Hooker Lecture, delivered before the Linnean 
Society of Loudon on Mar 14, 
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its mother cell in an orgamsm which is developing 
parthenogeneticalty. The researches of the colloid 
chemist have given us the picture In imagination 
enlarge the germ mother-cell until you see the two 
phases , the hquid, the mass of molecular aggre- 
gates varied in size and shape , until you see the 
long, complex chams of atoms, buildmg up the 
heavy molecules which form the aggregates ; until 
you see the solar systems in miniature of protons 
and electrons which are the atoms — a seethmg, 
churnmg mass, active with the activity of cosmic 
forces, receiving matter and energy constantly 
from the surroundmg medium, and giving them 
back The preparations for cell-division begin , 
the molecular aggregates arrange themselves in 
new patterns , the separation of the cell into two 
parts ensues Is it a matter for surprise that the 
partition of pattern and of substance is not always, 
perhaps is never, exact ^ We cannot wonder that 
germ cells thus produced differ m small respects 
among themselves. A few molecules more or less, 
a few atoms more or less, a few electrons even 
more or less, may mean large changes m the off- 
sprmg into which the germ cell grows We are, 
I think, safe in concluding that lack of equality in 
the partition of the hereditary material is one 
important cause of variation If we think on 
similar lines of sexual development, where instead 
of one we have two germ cells unitmg to form the 
zygote from which the offsprmg is developed, the 
probability of variation between parent and off- 
spring, and between different offspring of the same 
parent, is obviously much increased 

Weismann was the first to draw a clear and 
sharp distinction between true hereditary charac- 
ters and modifications of the body or soma, pro- 
duced by the direct action of physical changes m 
the environment, and to develop the conception 
of the continuity of the germ-plasm. The germ- 
plasm IS the transmitter, in unbroken continuity 
from generation to generation, of hereditary 
quahties The body or soma is its temporary 
guardian, perishmg when the work of transmission 
has been done. Blastogenic characters, as Weis- 
mann called the true hereditary characters, re- 
appear in exactly the same form in the offsprmg as 
they show m the parent, provided both parent and 
offsprmg have grown up in the normal environ- 
ment. Few now question that the nucleus is the 
essential organ of the germ cell which is engaged 
in the transmission of hereditary characters. Few 
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also question that the chromatin of the nucleus 
is the bearer of definite factors or genes, or that 
these factors are distributed in linear order in the 
chromosomes which appear at the time of cell- 
division In ordmary normal development, heredi- 
tary characters are determined by the factors m 
the germ -plasm in response to stimuli furnished by 
the environment, for in the absence of a suitable 
environment no development at all takes place 
If the environment is normal the characters are 
reproduced in normal form. 

Hereditary variations are differences from the 
parental characters, which appear in the off- 
spring, and are transmitted by the offspring to its 
descendants We can only study them when the 
environmental conditions, in so far as they affect 
the characters concerned, remain unchanged 
throughout the growth of both parent and off- 
spring, and this is the recognised basis of all 
breeding experiments These hereditary or blasto- 
genic variations we now call mutations, and muta- 
tions, according to the most recent usage of the 
word, may be either large or small, it being quite 
impossible to distinguish them from any other 
variations by the factor of size alone In this 
respect the word mutation as now used does not 
convey exactly the same idea — it is not so limited — 
as Darwin’s words ‘sport’ or ‘monstrosity’, and 
its meaning has been somewhat changed since it 
was first introduced by de Vries. The modern 
view IS that mutations are heritable changes in the 
characters of organisms, which are due to definite 
alterations of the factors or genes, situated in the 
chromosomes of the germ cells Contrasted with 
these mutations we have somatic modifications, 
the acquired characters of Weismann, the reaction 
of the organism to definite changes in the environ- 
ment. De Vries’s term ‘ fluctuations ’ is now gener- 
ally employed in the same sense, and has, I think, 
ceased to be useful 

The variations or deviations revealed by the 
measurements of biometricians, which group them- 
selves around a mean or modal value, according 
to the ‘law of error’, are probably in part small 
mutations which can be transmitted to descendants, 
and in part somatic modifications which are not 
so transmitted. With adequate measurements for 
a series of consecutive generations, the statistical 
tests which the biometrician applies enable him 
to say whether or not any of these deviations are 
inherited, and to give a measure of that inherit- 
ance. To take an example, it is frequently 
maintained that Johannsen’s experiments with 
garden beans (Fhaseolus vulgaris nana), which 
multiply by self -fertilisation and from which he 
obtained what he regards as pure lines, have proved 
that individual differences as shown by these hues 
are not inherited, and that therefore they cannot 
provide material upon which natural selection can 
act Pearson, however, mamtained, so long ago 
as 1910, that the pure line theory demands that 
the offspring shall be as highly correlated with the 
grandparent as it is with the parent, whereas 
Johannsen’s own figures show that the coefficient 
of correlation between offspring and parent is 
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higher than that between offspring and grand- 
parent These experiments should be repeated 
with larger numbers of measurements 

Mutations may be classified into ‘ combination 
mutations ’, those due to rearrangement of factors 
or genes already present, and ‘ alteration muta- 
tions ’ due to changes in the factors themselves. 
Evidence is now forthcoming that the germ-plasm 
itseK can be acted on by physical and chemical 
forces in the environment in such a way that 
mutations are produced. Heslop Harrison’s work 
on the production of melanic forms in Geometrid 
moths was described (see Natuee, Jan 22, 1927, 
p 127) This work is of outstanding interest, not 
only on account of the fundamental importance 
of the results attained, but also for its perfect 
combination of acute and penetrating observa- 
tions in the field with critical and long-sustained 
experimentation Harrison has shown quite clearly 
that the germ-plasm can be changed by chemical 
substances contained in the food of an ammal, or 
m more general terms that the germ -plasm can be 
altered by the environment Another important 
advance in the same direction has come m H J. 
Muller’s account (Science, July 1927) of h]s pro- 
duction of mutations in Drosophila by irradiating 
spermatozoa or oocytes with X-rays When the 
correct dosage had been found, many mutations 
w’ere produced, which on the whole were similar 
to those previously reported in Drosophila, such 
as ‘ white eye ’, ‘ miniature wung ’, and ‘ forked- 
bristles ’ Most were recessive, but a number were 
dominant 

One further pomt vith regard to variations 
must be noted The possibilities of variation of 
an organism are strictly limited and circumscribed 
by the general physical and chemical properties of 
protoplasm The essential physiological processes, 
upon which the life and activity of organisms 
depend, are comparatively few. Digestion, growth, 
sexual activity follow the same general lines 
throughout the whole animal kmgdom It is 
probable that the physico-chemical mechanisms 
ahke of all muscular movement, of the movement 
of amoeba by pseudopodia and of the movement of 
ciha, will fall into one general scheme Similarly, 
the transmission of the nervous impulse is being 
shown to proceed on essentially the same hnes in 
animals of widely separated groups The essential 
physiological processes already function in the 
protista If the physiological processes are few 
and circumscribed, variations in structure and 
form will be limited also, recognising that form 
IS “ a product of an inner physiological activity ” 
(Kusnetzov D’Arcy Thompson, “ Growth and 
Form ”, 1917). 

The last of the three principal factors on which 
Darwin based his theory of evolution was natural 
selection, or in Herbert Spencer’s phrase, which 
Darwin adopted, “the Survival of the Fittest”. 
Later, Fay Lankester suggested another formula, 
“the ehmination of the unfit”, which describes 
more correctly the meamng of the conception. 
That natural selection, acting on heritable varia- 
tions, IS a factor in fixmg adaptations is almost a 
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truism. But whether it is the only factor, whether 
it is sufficient by itself to account for the living 
things we know, each fitting so perfectly its ovm 
httle niche in its world, is a more difficult question 
The process is of necessity so slow But the time 
available is enormous, and geologists and physi- 
cists seem satisfied that it is to be reckoned in tens, 
if not in hundreds of millions of years We must 
consider also whether the mutations that occur 
are sufficiently diverse, for if adaptations are to 
be selected, mutations in the direction of those 
adaptations must occur The knovm mutations 
of Drosophila amount to some 400, but the muta- 
tions so far studied are, for practical reasons, 
those which are large and obvious. There is 
increasing reason to think that they are out- 
numbered by small mutations which only long 
practice can detect Many mutations studied are 
slight colour changes, because they can be dis- 
tinguished with remarkable precision by the 
practised human eye Correspondingly minute 
changes m size or shape would be very hard to 
detect, and to study them by breeding experiments 
and the methods of Mendelian analysis is not yet 
possible. We can only form judgments about them 
by analogy with results from larger mutations 
There remains the statistical method of attack, 
by the study of mass -populations of successive 
generations The method is efficient, active, and 
advancing, and it can only be lightly disregarded 
by those who have failed to grasp its meanmg 

Alternative or additional theories to account 
for evolution are favoured by many naturalists 
Darwin himself attached much importance to 
characters being inherited which had been pro- 
duced by constant use or disuse in the parent. 
This is a particular case of Lamarck’s conception 
of “ the inheritance of acquired characters ”, or, 
better expressed, of somatic modifications Some 
authorities consider that experimental proof of 
such inheritance is already available for example, 
MacBride cites the work of Kammerer and of 
Durkhen and Brecher, the latter work bemg 
supported also by Heslop Harrison. On the other 
hand, Graham Kerr (“ Evolution ” London : 
Macmillan and Co , 1926) advances strong argu- 
ments on the other side, and Goodrich (“ Living 
Organisms”, 1924) takes the same view* “The 
real question Biology has to answer m future, as 
0 Hertwig has pointed out, is not ‘ Are modifi- 
cations inherited ? ’ but ‘ How are new factors 
acquired ^ ” 

Even if it could be proved experimentally, 
without possibility of question, that somatic 
modifications were inherited, we should only have 
advanced a little way towards an understanding 
of our problem The question how the soma 
influenced the factors in the germ cell would 
remam. In this connexion Cunningham’s sug- 
gestion that hormones provided a capable mstru- 
ment is of interest, and might be followed up 
experimentally. 

The more elusive notions, which introduce the 
idea of some psychic or psychoid influence, con- 
trolling and regulating the processes of meta- 
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bohsm and organic growdh, it is hard to distmguish 
from the animisms of primitive man, who finds a 
spirit on every mountain, a devil in every bush 
All these ideas contain a suggestion of purpose, 
some of them an idea of almost conscious purpose 
such as we know' only in ourselves, or by analogy 
assume in higher animals, in each case associated 
with an elaborately differentiated nervous system. 
They are brought into the story at the point where 
knowdedge based on observation and experiment 
ceases, at the point where it seems to many of us 
more satisfactory to say frankly, I do not laiow'. 

The idea of orthogenesis or nomogenesis (Berg, 
1926), the idea that development takes place in a 
predetermined direction, is certainly unsatisfying 
in its elementary form. An explanation of 
adaptations on these lines oflers special difficulty, 
for the theory fails to provide the flexibility 
necessary to produce that constant adjustment 
of the orgamsm to its ever-changing environment 
which IS imperatively demanded If, to reach the 
required adjustment, a predetermined direction 
of variations and of evolution is postulated in the 
organism, a predetermined evolution of the environ- 
ment on parallel lines W'ould surely be necessary. 
That evolution proceeds according to law's of the 
same character as other laws of Nature, is the 
common basis of all modern evolutionary theory, 
and was held perhaps more strongly by Darwin, 
Huxley, and Weismann than it is by some writers 
of to-day The physical laws in accordance with 
which the processes of growth are controlled, with 
results that we see in so many curious patterns, 
from the simple branching of a tree or of a nerve 
fibre to the elaborate spirals of a shell or of a 
growing plant ; or again, the law's which lie behind 
the varied shapes, so curious and wonderful, of 
organisms and of their difierent parts, — these laws, 
and many others like them, stdl call for serious 
consideration and research. This is the valuable 
feature of the theory of orthogenesis, and in direct- 
ing renewed attention to it, its followers make a 
valued contribution to biological thought 

There are many other aspects of the problem of 
the origm of adaptations that might be considered, 
but it has seemed better to confine ourselves to 
the larger questions, even at the risk of saying 
nothmg but what was already well known The 
outlook for biology to-day is as alluring and as full 
of hope as it was in those years of joyful enthusiasm 
which followed the historic paper by Darwm and 
Wallace, communicated to the Linnean Society 
by Hooker in 1858. In whatever direction we look 
problems bristle, problems open to successful 
attack ; and the old qualities, msight, patience, 
and determination, will get them solved But we 
must not limit the outlook, and all aspects of 
biological research must proceed hand in hand. 
Botany, zoology, palaeontology, the work of the 
systematist and of the field naturahst, the study 
of structure and the study of function, the work 
of the embryologist and of the experimental 
physiologist, of the geneticist and of the statis- 
tician, all are necessary, and none can succeed 
without the others. 
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News and Views. 


The President of the Board of Trade has appointed 
a committee to report whether any, and if so what, 
amendments m the Patents and Designs Acts, or 
changes m the practice of the Patent Office, are 
desirable. This committee may be regarded as the 
result of the suggestive report on the Reform of the 
British Patent System, issued by the British Science 
Guild in October last and leviewed in detail in ISTatitre 
of Nov. 17, 1928 (vol 122, p. 757). This report was 
the work of an expert committee ot which Dr W. H. 
Eccles was chaiiman and Capt C W Hume, honorary 
secretary. It immediately aroused the keenest in- 
terest throughout the country and even abroad, and 
was generally considered to be a very valuable docu- 
ment. Nearly thirty professional institutions and 
organisations representing the industrial and business 
world appointed committees to considei the report, 
and a number of these are understood to have endorsed 
its findings in general terms, with reservations in 
matters of detail m some cases 

As no particular interest, to say the least, was taken 
in the British Science Guild report by the Board of 
Trade when it appeared, it is probably not too much 
to assume that the public attention since given to the 
report has now, after a lapse of seven months, led the 
President of the Board to appoint an official com- 
mittee to consider the same subject The chairman 
IS Sir Charles Sargant, a former Lord Justice of Appeal, 
and the members are Mr. Horatio Ballantyne, a 
chartered patent agent and a director of Messrs. 
Lever Brothers ; Mr. H. A. Gill, a chartered patent 
agent and member of several previous committees on 
patent matters, including the international conference 
of 1925 and the British Science Guild committee ; 
Mr. E. H. Hodgson, of the Board of Trade , Sir 
Herbert Jackson ,* Mr. W. S Jarratt, Comptroller- 
General of the Patent Office ; Mr Fearnley Owen, a 
solicitor ; Mr. J. G Weir, a member of the Glasgow 
firm of engineers ; and Mr. James Whitehead, of 
the patent bar, who was chairman of the Dating of 
Patents Committee, 1927. The secretary is Mr. R. W. 
Luce, a member of the non-technical staff of the 
Patent Office. We suggest that the absence of any 
representative of the electrical industry is to be re- 
gretted, since British industry is likely to be pro- 
foundly affected by electrical developments during the 
next decade , but perhaps the officials of the Board 
of Trade consider that the electrical aspects of the 
subject are sufficiently represented in the British 
Science Guild report. 

By means of the Government grant of £100,000, 
and more than £180,000 collected by the Times, a 
very large sum is now available for the purchase of 
radium for Great Britain. Prof. F. A. Lindemann, in 
the Daily Telegraph of May 15, raised the question of 
justification for the present price of radium. The 
ordinary expectation is that when a chemical product 
is made the subject of large-scale operations, the price 
of the product will dimmish. With radium the re- 
verse has happened, for when it was produced on a 
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very small scale, the bromide of radium in a high 
state of purity could be sold, presumably at a profit, 
for about 32s. per milligram of radium element 
content. Large-scale production was first attempted 
m America with the low-grade ore carnotite, but the 
price was always a high one by comparison with that 
quoted above, and rose during the War to more than 
£30 per milligram of element Belgian production 
has brought the price down to £12, but the interests 
concerned have sold it for £10 per milligram where 
large quantities have been in question, and, on the 
other hand, they may charge £14, as stated by an 
official in a communique to the Daily Telegraph of 
May 25 Prof Lindemann’ s question remains a 
pertinent one, for whether it would pay to explore 
British territory for radium obviously depends on 
whether, with a find so rich as that in the Belgian 
Congo, production on a big scale would make a really 
big difference in the present selling price. 

The retirement on May 20 of Mr. W J. Bean from 
the position of curator marks another milestone passed 
in the history of the Royal Botanic Gardens, Kew 
His loss to the establishment will be very great, for, 
in addition to his extensive knowledge of plants, he 
possessed considerable administrative ability and had 
the faculty of inspiring confidence and respect. Mr. 
Bean comes of Yorkshire stock and entered Kew as a 
student gardener in April 1883 His personality soon 
marked him out for advancement, and in 1888 he was 
given charge of the Temperate House Department. 
His great opportunity came, however, in 1892, for in 
that year the late Sir William Thiselton-Dyer began 
the reorganisation of the arboretum, and Mr Bean was 
transferred from the Temperate House to take charge 
of the work. At that time the collections of trees 
and shrubs were weak in number of species, the 
general standard of cultivation was low, and really 
decorative subjects were not shown to advantage. 
The work over a number of years was very arduous, 
but all who know the Kew arboretum of the present 
day will agree that Mr. Bean is well repaid for his 
many years of hard work During the greater part 
of his career at Kew, Mr. Bean has contributed to 
periodical horticultural literature. He is also the 
author of “ The History of the Royal Botanic Gardens, 
Kew ” (Cassell, 1908), but is probably better known 
for his book “ Trees and Shrubs Hardy in the British 
Isles ” (John Murray, 1915), which has already been 
reprinted four times Mr Bean has for many years 
been a member of the Floral Committee of the Royal 
Horticultural Society, and the Society has awarded 
him the Veitch Memorial Medal and the Victoria 
Medal of Honour. His services have on many occa- 
sions been requisitioned by public bodies at home and 
abroad, and in 1924 he was appointed a companion of 
the Imperial Service Order, 

The Davy centenary celebrations at Penzance will 
take place on June 8, the arrangements having been 
made by the Royal Geological Society of Cornwall, 
the Royal Institution of Cornwall, and the Royal 
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Cornwall Polytechnic Society ; the headquarters of 
which are respectively at Penzance, Truro, and Fal- 
mouth. At noon on that day the Mayor of Penzance, 
aecompamed by members of the Town Council and 
of the three Coinish societies, will proceed to the 
Davy statue, upon which a wreath will be placed ; 
luncheon will be served at the Pavilion at one o’clock, 
and at three o’clock a public meeting will be held m 
the same building, over which the Mayor will preside 
Addresses will be given by Dr J Symons, piesident 
of the Royal Geological Society of Cornwall, Mr J C. 
Tregarthen, Sir Humphry Davy Rolleston, and Sir 
Ambrose Fleming, the last of whom will represent 
the Royal Institution of Great Britain, where for 
eleven years Davy worked and lectured so success- 
fully. An exhibition of Davy relics will be on view. 
The Societies will be pleased to welcome anyone in- 
terested in the proceedings. 

The seventh Amiual Conference of the South- 
Western Naturalists’ Union was held at Torquay 
during Whitsuntide under the presidency of Dr F. A. 
Bather The Union covers the counties of Cornwall, 
Devon, Dorset, Somerset, Gloucestershire, and Wilts 
The meetings were held in the Pengelly Hall at the 
Museum of the Torquay Natural History Society, the 
president of which, Sir Francis Layland-Barratt, re- 
ceived the guests The fine weather favoured ex- 
cursions to Kent’s Cavern, with Mr H. G. Dowie as 
guide, round Dartmoor, and to the chief points of 
geological interest in the neighbourhood of Torquay 
under the vigorous leadership of Mr. G. C. Spence. 
Sir John Russell delighted the members with an 
address on “ The Conquest of the Waste Places ”, 
showing, chiefly by illustrations from the wheat belt 
of Canada and the irrigation of Australia and Egypt, 
how science has countered the pessimistic predictions 
of Sir William Crookes. Mr. F. R Horne, of Seale 
Hayne Agricultural College, lectured on the succession 
of various woodland associations by grass land, and 
Mr J. Walker read a paper on the moths and butter- 
flies of the Torquay district The president’s address, 
“ Imagination and Fossils ”, showed how the con- 
trolled imagination can reconstruct the living form, 
habitat, and mode of life of vanished creatures quite 
imlike any now existing. 

On May 15 a disastrous explosion, followed by fire, 
at the Cleveland Clinic, Ohio, was the cause of more 
than a hundred deaths among patients and staht. 
The heavy mortality was due to gas poisomng ; rescue 
work was much hampered by the dense brown choking 
fumes m the building, which, it was suggested, were 
bromine The first explosion appears to have occurred 
in the X-ray department, and was probably due to 
the Ignition of cellulose nitrate photographic film 
stored there. In a statement made to Science Service, 
of Washington, D C , Dr. Charles E Munroe, the chief 
explosives chemist of the U S Bureau of Mines, stated 
that, within less than a half -minute after the explosion 
of such film, the resulting gases would he about one- 
third carbon monoxide and one-tenth oxides of nitro- 
gen. These gases, produced m large quantities, spread 
through the building, and the brown fumes of the 
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oxides of nitrogen were thought to be bromine The 
secondary explosion was probably due to the ignition 
of an explosive mixture of the carbon monoxide with 
air In investigations upon the effects of the fumes 
from smokeless powder explosions made by H C. 
Kmght and D C. Walton at the Chemical Waifare 
Service’s Edgewood Arsenal in 1925, it was foimd 
that expeiimental animals brought out of the ex- 
plosion fumes, apparently unharmed, succumbed later 
to pulmonary oedema Since the fumes from smoke- 
less powder are practically identical with those from 
cellulose nitrate film, this would account for the 
delayed poisoning effect shown by many of the 
victims. 

The Linnean Society of London held its anmveisary 
meeting at Burlington House on May 24, imder the 
presidency of Sir Sidney F. Harmer The following 
were elected officers of the Society for 1929-30 : — 
President * Sir Sidney F. Harmer , Treasurer • Mr 
H. W Monckton , Zoological Secretary : Dr. G. P. 
Bidder , Botanical Secretary • Mr. J. Ram.sbottom, 
The Linnean Gold Medal for 1928-29 was handed to 
Dr. J. B Hubrecht, Counsellor of the Netherland 
Legation, and son of the famous zoologist, for con- 
veyance to Prof. Hugo de Vries, to whom the medal 
had been awarded m recognition of his great con- 
tributions to the advancement of botanical science 
In presenting the medal, the president. Sir Sidney 
Harmer, paid tribute to the influence de Vries has 
had on biological thought since his thesis m 1870, 
particularly by his work on osmotic pressure, his 
theory of intracellular pangenesis, and his long senes 
of studies on experimental evolution. 

Lietjt.-Col a. T Gage, having informed the 
Council of the Linnean Society of London that he 
wishes to resign his position as Librarian and Assistant 
Secretary at the end of October, Mr Spencer Savage 
has been appointed to succeed him Col Gage was 
formerly the Director of the Botamcal Survey of India 
and Superintendent of the Royal Botanic Garden, 
Calcutta He entered the services of the Linnean 
Society as assistant to the late Dr B. Daydon 
Jackson in 1924, succeeding him in office (though not 
with the special title of General Secretary) in 1926 
Mr. Savage has been clerk to the Society since 1911, 
with a break while on active War service He is 
well known to botanists by his bibliographical studies 
and to members of the Society as an authority on the 
Linnean collections and manusciipts. 

The Hanbury Memorial Medal of the Pharma- 
ceutical Society of Great Britain for “ high excellence 
in the prosecution or promotion of original research in 
the Natural History and Chemistry of Drugs ” has 
been awarded for the year 1929 to Prof. Henry Hurd 
Rusby, professor of materia mediea in the College of 
Pharmacy, Columbia University, New York The 
medal is purchased from a fund raised in 1876 to per- 
petuate the memory of Daniel Hanbury, F.R S , who 
died in the previous year. His family name is per- 
petuated by the house of Allen and Hanbury, in which 
his father, Daniel Bell Hanbury, who survived him, 
was a partner. His principal investigations were upon 
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the drugs of commerce of his time In 1927 the re- 
cipient of the medal was Dr T A Henry, of the Well- 
come Chemical Research Laboratories, an authority 
upon the chemistry of the drugs, and it is fitting that 
his successor to the award should be one who has 
specialised upon their botany and natural history 
So long ago as 1880, Prof Rusby accompanied an 
expedition organised by the Smithsonian Institution to 
Hew Mexico and Aiizona, where many new species of 
plants were discovered, and m 1885 he was m Bolivia, 
when some four thousand previously unknown species 
were found and described It was while exploring 
Para and Brazil that he discoveied the plant Cocillana, 
and first made known the medicinal properties for 
which it IS now largely employed. In addition to his 
■explorations m Venezuela, the rubber forests of the 
Madeira River, and the forests of the lower Orinoco, 
during the War he went on an expedition to Columbia 
in search of qumme-yi elding barks Hor did the 
passage of years blunt his zest for exploration, for in 
1922 he was in charge of the Mulford expedition which 
undertook a biological investigation of tracts of the 
Amazon basin. In addition to the chair of materia 
medica, he has the post of pharmacognosist to the 
Port of New York, and with it the responsibility for 
the inspection of drug imports, a task calling for cease- 
less vigilance in the detection of ingenious adultera- 
tions. He IS at the moment engaged in a typically 
vigorous campaign to prevent the importation and 
use of decaying ergot from Russia. Only twice before 
has the award gone to America — to J M Maisch m 
1893, and to F. B. Power in 1913. 

At the present time there is a great demand for 
underground cables smtable for carrying electric 
currents at very high voltages in towns and their 
neighbourhood A very large amount of experimental 
work in this direction has been carried out by cable 
manufacturers during recent years. We learn from a 
paper by G. Martinez which appears in the Electncal 
Review for May 24, that success is now almost assured 
by the invention of an ‘ oil -filled ’ cable. In this 
cable there is inside the conductor a longitudinal 
duct carrying oil which is connected with reservoirs at 
the jimctions at each end of a section When the 
conductors get hot the oil is forced by their thermal 
expansion into the reservoirs, and when they get cool 
it IS sucked back The conductor is insulated in the 
usual way, but owing to the diminished mechamcal 
stresses on it the thickness of the insulation necessary 
IS appreciably diminished. The cable is armoured 
with hard brass strip over the lead sheath and is 
finally protected with waterproof cloth tape. The 
working temperature of this oil-filled cable can be 
much higher than that of the ordinary high voltage 
cable, and so it can carry a heavier load, while it can 
be safely laid directly in the ground. There are no 
hollows inside these cables In ordinary cables the 
brush discharges that take place in a hollow are a 
frequent cause of breakdown. It is claimed that it is 
possible to install underground cables of this new type 
up to pressures of 220 kilovolts We understand that 
two 132 kilovolt lines having a total length of 52 miles 
will be installed in London very shortly. The installa- 
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tion IS partly experimental, but the makers have so 
much faith in the performance of their cables that 
they aie taking the greater part of the financial risk. 

It is expected that m a few weeks’ time the Brook- 
mans Paik Station, the fiist high power station of 
the regional scheme of broadcasting in Great Britain, 
will begin operation At fiist it will radiate only one 
programme, but later on it is intended to radiate two 
simultaneously, using different wave-lengths It is 
probable that at first difficulties will be expeiienced 
by listeners, especially those who are m the neigh- 
bourhood of Broolunans Park The foreign station 
listener in this district will have great difficulty m 
tuning out the local station The ordinary listener 
also may be unable to hear the programme from 
5GB to which he has been accustomed The Wire- 
less World for May 15 questions the wisdom of the 
policy of providing satisfactory crystal reception 
throughout Great Britain. It suggests that this is 
probably being done at the expense of those who 
have invested in expensive valve sets. These 
listeners have begun to think that they have a right 
to regard the continental stations as a source of enter- 
tainment, however superior the quality of the home 
reception may be. In the same paper there is an 
article on “Getting ready for Brookmans Park”, 
describing methods of improving selectivity It is 
known theoretically that the selectivity of a receiving 
set can be improved either by diminishing the resist- 
ance of its tuned circuits or by increasing their 
number. In the latter case a filtering effect is im- 
posed on the incoming signals It is found m 
practice that the limit to which the resistance can be 
diminished is quickly reached We may increase the 
number of tuned circuits so as to filter out undesired 
signals, but this would be expensive. The most 
promising device is to use a tuned and variably- 
coupled aerial transformer It is stated that in no 
other way can the selectivity of a set be so radically 
improved. 

Extensions of the building of the Royal Scot- 
tish Museum, Edinburgh, have permitted consider- 
able expansion and rearrangement of the col- 
lections, while the Interim Report of the Royal 
Commission on National Museums, by allaying the 
fear of fire, permitted the progress of equipment 
and schemes previously held up. Thus we read in 
the Director’s type-written Report for 1928 of the 
opening of a gallery of comparative ethnography, 
two new halls for natural history, a civil engineering 
gallery, and added exhibition space for minerals. A 
beasts of prey hall and an architectural hall will be 
opened before long. Still there are complaints of 
lack of space • a printing press bought for exhibition 
has to be kept m store, while the consultation of 
reserve collections is hampered for want of storage 
accommodation. For all that, the collections grow : 
the larger accessions include the Logan collection of 
British Lepidoptera , the late Robert Dunlop’s fossils 
on loan from Dunfermline will be more accessible to 
students , a most useful collection of ceramics is lent 
by Lady Burning. Among the numerous individual 
additions one notes the first specimen of the desert 
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wheatear to be found in the British Isles, the nest of 
a garganey duck — the first proof of its nesting m 
Scotland — and a self-rescue apparatus presented by 
the Mine Safety Appliances Co of Pittsburg One 
learns without surprise that the museum grows m 
popularity. Apart from the school classes and the 
lantern lectures to school children, the annual number 
of visitors has increased by 130,000 vithin the last 
eight years. It is believed that visitors to the city 
are responsible for the numbers on week-days, but 
that local people make up the laige Sunda^^ crowds 
Evemng opening, so often clamoured foi, appears 
here, as elsewhere, scarcely to warrant the additional 
cost of lighting and attendance 

The floating of globules of mercury on a water 
surface was described lecently in letters to the Editor 
(Mar. 16 and May 18) A corresjjondent reminds us 
that this effect was dealt with by Prof C V. Boys 
in the second edition of his well-known book on 
“ Soap-Bubbles and the Forces which Mould them ” 
The description is as follows “ One of the most 
beautiful bubbles of one liquid in another which can 
be produced is occasionally formed by accident If 
a basin of water containing a few iJounds of mercury 
is placed under a violently running water-tap the 
water and air carried down into the mercury cause 
mercury bubbles to form and float to the surface. I 
have been able to float these into a second basin, 
where sometimes for a few seconds they look like 
shining balls of pure silver, perfect in form and polish 
When they break, a tiny globule of mercury alone 
Remains, far more, however, than the liquid of a soap, 
bubble of the same size. I have obtained mercury 
bubbles up to about | inch in diameter M Melsens, 
who first described these in 1845, found the upper 
part to be so thin as to be transparent and of a slaty- 
blue colour, a phenomenon which I have not noticed ” 

The code devised at Strasbourg and adopted by 
international agreement for the telegraphic trans- 
mission of seismological information provides only for 
the data derived from the seismograms of individual 
stations (Nattjbe, Dec. 22, 1928, p. 968) There are 
occasions, however, when the sender of a report has 
already determined the epicentre of an earthquake 
and wishes to give its position. For this purpose, a 
simple method has been adopted by the Meteoro- 
logical Office and by the U S. Coast and Geodetic 
Survey At the close of the report there will be 
added the word ‘ epicentre ’ and a group of five 
figures The first two figures give the latitude and 
■the last three the longitude. If the latitude is north 
and the longitude east, the number 2 is added to the 
middle figure , if south and east the number 4, if south 
and west the number 6, and if north and west the 
number 8. Thus, the figures 01779 would indicate 
that the epicentre is m lat. F S , long. 179° W. 

Ih the January issue of the BulleUn de la Soci6ti 

Encouragement pour V Industrie nationale, the Agri- 
cultural Committee of the society gives an account of 
the steps which have been taken during the past twenty 
years by the railway companies of France to encourage 
agriculture and the remarkable results obtamed. The 
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Paris-Orleans company in 1903 began to distribute 
pamphlets, to organise lectures, discussions, and de- 
monstrations, vith the view of improving and intensi- 
fying production and increasing the possible markets 
for fruit, ceieals, potatoes, wines, cattle, milk, butter, 
cheese, fowls, eggs, and honey Special officials were 
appointed to deal with the rapid transport of this pro- 
duce to market The result of these effoits was re- 
markable m 1905 the company carried 250,000 tons 
of agricultural produce, and in 1907, 639,000 tons. 
Other French lines have taken similar action with 
like notewoithy results 

Dr J H Quastel, of Trinity College, Cambridge, 
who IS known for his woik on reduction-oxidation 
systems and for his studies of the activation of mole- 
cules by living organisms, has been appointed bio- 
chemist at the Caidiff City Mental Hospital. 

A VIOLENT earthquake was recorded at Kew 
Obseivatory, commencing at 22 hr 51 mm. 19 sec. 
GMT, on May 26. The epicentre is estimated to 
have been 4800 miles away, but the initial impulse 
was not sharp enough to give any indication of the 
beaiing 

At the annual general meeting of the Institute of 
Physics, held on May 28, the following were elected 
to take office on Oct 1 next * — President : Dr. W. H. 
Eccles , Honorary Treasurer : Major C. E S Phillips ; 
Honorary Secretary Prof. A O. Kankine Sir 
Ambrose Fleming, Sir James Jeans, and Sir Oliver 
Lodge were elected honorary fellows of the Institute. 

It is announced m Science that the Agassiz medal 
for oceanography of the National Academy of Sciences 
of the Umted States has been awarded to Prof. J, 
Stanley Gardiner, professor of zoology and compara- 
tive anatordy in the University of Cambridge, and the 
Watson medal to Dr Willem de Sitter, director of the 
Observatory at Leyden and professor of theoretical 
astronomy in the University. 

The fourteenth Annual Conference of the Museums 
Association will be held at Worthing on July 1-5, 
under the presidency of Sir Henry Miers. The presi- 
dential address, on “ Co-operation — the Association’s 
Task ”, will be delivered on July 2, and will be open 
to discussion In connexion with the Conference 
there will be an exhibition of museum furniture and 
requirements. The local secretary for the meeting is 
Miss Marian Frost, The Museum, Worthing. 

The Bochdale Literary and Scientific Society has 
celebrated the jubilee of its formation by the publica- 
tion of a volume of Transactions covering the years 
1926-28, and by the presentation of his portrait to 
Dr. J. B. Ashworth, in recognition of his services as 
honorary .secretary since 1885. Dr. Ashworth con- 
tributes a short article on “ The Influence of Ram 
on Atmospheric Deposits”, and an unusual and well- 
illustrated account of the very varied structure of the 
old pack-horse tracks about Rochdale is given by 
Jas. L. Maxim. 

The Council of the Association of British Chemical 
Manufacturers has decided to prepare and issue to its 
members a set of model safety rules for use in chemical 
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works. The Works Technical Committee has been 
actively engaged for some months on the preparation 
of these rales, and a small booklet of provisional rules 
has now been presented to members of the Associa- 
tion, A set of explanations of these rules is in pre- 
paration by the Association, the address of which is 
166 Piccadilly, London, W.l. 

Application's are invited for the following appomt- 
ments, on or before the dates mentioned • — A lecturer 
in the Electrical Engineering Department of the Sunder- 
land Techmcal College — The Chief Education Officer, 
15 John Street, Sunderland (June 5). Assistant 
Examiners m the Patent Office — The Secretary, Civil 
Service Commission, Burlington Gardens, W 1 (June 6). 
A.prmcipal engineering inspector under the Engineer- 
ing Inspectorate of the Electricity Commission — ^The 
Secretary, Electricity Commission, Savoy Court, 
Strand, W.C 2 (June 8) Lecturers in, respectively, 
engineering, chemistry, and physics, and a meehamcal 
workshop instructor and an electrical instructor, each 
at the Constantine Techmcal College, Middlesbrough — 
The Director of Education, Education Offices, Middles- 
brough (June 10). An assistant lecturer in Nature 
study and horticulture at Stranmills Training College, 
Belfast — ^The Principal, Stranmills Traimng College, 
Queen’s University, Belfast (June 10). A principal 
of the Government Commercial Institute, Calcutta — 
The Secretary to the High Commissioner for India, 
General Department, 42 Grosvenor Gardens, S.W.l 
(June ] 2). An assistant lecturer in the Mathematical 
Department of the Derby Technical College — The 
Secretary, Education Committee, Becket Street, Derby 
(June 14). A director for the Harcourt Butler Insti- 
tute of Public Health, Rangoon — The Secretary to 


the High Commissioner for India, General Depart- 
ment, 42 Grosvenor Gardens, SW.l (Jime 15) A 
scientific assistant under the Imperial Bureau of Soil 
Science — The Director, Imperial Bureau of Soil 
Science, Rothamsted Experimental Station, Harpen- 
den (June 19). An assistant lecturer m mathematics 
in the University of Sheffield — The Registrar, The 
University, Sheffield (June 19). A bacteriologist at 
the Antitoxin Establishment of the Metropolitan 
Asylums Board, Sutton — The Clerk, Metropolitan 
Asylums Board, Victoria Embankment, E C.4 (June 
19). A semor plant introduction officer, an assistant 
plant introduction officer, an assistant plant patho- 
logist, a weeds officer, an assistant mycologist, an 
assistant plant geneticist, and two assistant agrosto- 
logists under the Commonwealth of Austraha 
Council for Scientific and Industrial Research 
— ^F. L McDougal, Australia House, Strand, W.C.2 
(June 20). An assistant Government analyst, 
Hong Kong — The Private Secretary (Appointments), 
Colomal Office, 2 Richmond Terrace, Whitehall, S. W. 1 
(June 30). A research assistant in dyeing in the 
Umversity of Leeds — The Registrar, The Umversity, 
Leeds (July 1). A zoologist on the scientific staff of 
the Discovery Committee — ^The Secretary, Discovery 
Committee, Colonial Office, S.W.l (July 15). A 
semor secretary on the central adrmmstrative staff 
of London Umversity — The Principal, University of 
London, South Kensington, S.W.7. A lecturer in 
library routine and practical catalogmng in the School 
of Librarianship, London Umversity — ^The Secretary, 
Umversity College, Gower Street, W.C.l. A labora- 
tory steward in the physics department of the Uni- 
versity College of Hull — The Secretary, Umversity 
College, Hull. 


Our Astronomical Column. 


The Total Solar Eclipse op May 9 — Harvard 
Announcement Card, No 87, announces that Prof. 
H. T. Stetson, who was stationed at Alor Star, Kedah, 
experienced some interference from high cirrus clouds, 
but succeeded in measuring the illumination of the 
corona. He found it equal to 0 15 candle at 1 foot, or 
to 1 candle at 2 58 feet. As the brightness of the sun 
has been given as equal to 5000 candles at 1 foot, it is 
about 33,000 times as bright as the corona. 

A Double Star op the Type op Gamma Virginis 
— Mr C. Luplau Janssen discusses the orbit of the star 
Burnham 12304 in Mon Not. Boy. Ast. Soc. for March. 
He shows that the distance, which increased from the 
discovery of the duplicity in 1832 up to 1910, is now 
decreasing, and that an approximate orbit can now 
be deduced. That which he gives is of the type of 
Gamma Virgims with very large eccentricity (0*95) 
and very close approach at periastron, which he 
calculates will take place in 1976. The period is 
177*2 years, and the semi-major axis 2*8T''. The 
hypothetical parallax is O'OSQ^'. It is important to 
follow the star carefully during the approach to 
periastron. 

Historical Records op Meteoric Showers — 
Prof. W. J. Fisher, of Harvard College Observatory, 
Qambndge, Mass., has issued a circular, and dis- 
tributed it amongst astronomical and other scientffic 
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institutions, asking for old accounts of abundant 
meteoric displays. He intimates that though many 
descriptions were found by Newton, Quetelet, 
Herrick, and others, there must be numbers of 
additional records which have never yet been brought 
into the light and suitably investigated That this 
may be accomplished, and that a thorough discussion 
of all the available results, ancient and modem, may 
be submitted to examina'tion and deductions made, 
seem desirable. It is therefore hoped that persons 
having access to ancient works contaimng accounts 
of long past meteoric exhibitions will search them out 
and send copies of them to the Harvard Observatory 
so that they may receive due consideration. 

With new data gleaned from old catalogues and 
chromeles, and the whole comprehensively treated, 
there is no doubt that our knowledge might receive 
important additions of interesting kind. From 
Russian and Japanese sources some useful details 
have already been received, and the research promises 
good results if the subjec-b is amply worked up and 
supported as it undoubtedly deserves 

Of the display of Leomds m November 1766 nothing 
IS apparently known more than mere rumours can 
convey. Dr Dick says the meteors of 1799 were seen 
by all the inhabitants of Cumana, the oldest of whom 
asserted that the great earthquakes of 1766 were pre- 
ceded by similar phenomena. Further careful inquiry 
might ehcit important details. 
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Research Items. 


Food of the Great Horned Owl — A short 
account of the more striking habits of this owl {Bubo 
virgtmanus) appears in the Canadian Field -Naturalist 
for April. In the poplar savanna of Manitoba, where 
the author, Ralph D Bird, studied the owl, he esti- 
mated that one nesting pair was present in eveiy 
square imle of suitably wooded country, the presence 
of good hunting grounds being apparently a decisive 
factoi m the selection of the site The birds when 
disturbed have been known to attack man, and the 
author describes a concerted attack upon himself 
which had serious enough consequences An examina- 
tion of 112 food pellets showed that as a staple diet 
rabbits headed the list, then followed voles, pocket 
gophers, ground squirrels, and occasional birds, taken 
especially after the spring migration The association 
of pranie and woodland mammals in the diet suggests 
a wide hunting range on the part of the owl Although 
the nests were not far from farmyards, only one 
domestic fowl was found to have been taken, and 
game birds did not average as many as two per nest 
The conclusion is that the bird is a decided benefactor 
to humanity, through its enormous destruction of 
lodents, which injure crops and aie second only to 
fire as a factor in checking the spiead of the forests 

The Genus Puellia. — Dr T A Stephenson’s 
account [Trans R Soc Edin , vol 56,, 1929) of the 
British species of Phelha fills a lacuna in our know- 
ledge of British sea-anemones In 1858 P H Gosse 
collected from a “ rock called Proudfoot, at the en- 
trance to Wick Bay in Caithness”, the original speci- 
mens of Phelha gausapata. The author visited this 
rock in 1926, and collected thirteen examples of the 
species, and has given an account of their external 
characters and internal anatomy. He has examined 
three other species which have been regarded as belong- 
ing to the genus Phelha^ and shows that two of them 
— P. murocincta and P, picta — are Sagartias, and that 
the other — P. hrodricu — should be placed in a new 
genus, Cataphelha The genus Phelha is defined for 
the first time on a valid basis and its relationships 
determined ; it is removed from the Sagartiidse and 
placed in a separate family, the Phelliidae — ^with P. 
gausapata as the type species. The patterns developed 
on the disc and tentacles in the Phelhas and other sea- 
anemones are analysed, and their value as an indica- 
tion of relationship discussed, especially m respect of 
species the relationships of which are difficult to deter- 
mine. The paper is illustrated by text figures and by 
finely executed drawings in colour which have been 
admirably leproduced 

Genetics of Primula Kewensjs. — ^In 1899, Prim- 
ula Kewensis appeared at Kew as a natural hybrid 
between P florihunda and P. verticillata. The cross 
was then successfully made, but has never been 
repeated, the few plants obtained in later attempts 
being either like the mother [florihunda) or tetraploid 
Kewensis, The original diploid hybrid plants first 
bore seeds in 1905, producing the tetraploid form 
Owing to errors m the early work on this form, it has 
long been a cytological and genetical misfit In a 
paper by the late W C F. Newton and Miss C Pellew 
[Jour of Genetics, vol 20, No 3), which will become 
a classic, the various problems regarding its origin 
and genetical nature are solved, and it is brought into 
line with other cases m recent genetical literature 
The fertile P. Kewensis is shown to be a tetraploid 
mutation arising in somatic tissue of the sterile diploid 
hybrid, and not due to a transverse fragmentation of 
the chromosomes as formerly supposed Usually the 
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diploid hybrid is highly sterile, but on the three 
occasions in which it is known to have set seeds, these 
gave rise to fertile tetraploid plants The third lot 
of such plants, grown at Merton, was the largest, 
numbering 287 plants, of which 261 were of the 
ordinary tetraploid type, while the remainmg 26 
showed much variation, which was generally associ- 
ated with the presence of 35 or 37 instead of 36 chromo- 
somes. There is also variation in mealiness and shape 
of the leaves Several other eases are now known in 
which a tetraploid form is produced m the crossing of 
two diploid species, but P. Kewensis differs from these 
in that the tetraploid condition first arises in somatic 
tissues By crossing it with the diploid parents, 
various triploid or near-triploid forms have been 
obtained and studied This paper is an excellent 
example of the necessity for cytological studies m the 
investigation of any complicated genetical situation, 
but various problems regarding the descendants of 
P. Kewensis remain to be attacked 

Sodium Accumulation and the Earth’s Age — 
In the Am Jour 8ci. for April 1929, Prof A. C Lane 
directs attention to yet another source of error in this 
much-discussed method of estimating geological time. 
It has been customary, in estimating solvent denuda- 
tion, to take several analyses of the river water and 
average them to get the average composition, and 
then multiply this by the total run-off. This neglects 
the fact that, generally speaking, the greater part of 
the run-off of a river is in floods, and that m time of 
flood the amount of sediment is greater, and of dis- 
solved matter much less, than when the river is 
normal or low. From work by W D Collins on the 
Colorado River, and by L. Nys on the Meuse and the 
Ourthe, Lane deduces that it would not be safe to 
take the solvent denudation of the lands by river 
waters at more than five-eighths of that usually 
adopted (for example, by F. W. Clarke in his well- 
known “Data of Geochemistry”), and he thinks 
there is a fair possibility that it may be no more than 
two -fifths. Making allowance for other factors, and 
for the slow denudation of small continents in times 
of peneplanation and marine transgression, it is not 
difficult to bring the figures for the age of the earth 
by solvent denudation into agreement with the longer 
periods obtained from the lead-ratios of radioactive 
minerals 

Limestones and Limestone Soils of the East 
Indian Archipelago. — In Communication No 14 of 
the Geological Institute of the Agricultural University 
of Wagenmgen, Holland, Prof. J. van Baren has 
presented in English the results of his investigations 
during the last thirteen years on the weathering of 
limestones and the formation of limestone soils in 
Java and other islands of the Dutch East Indies. 
Detailed qualitative mineralogical analyses are given 
for 21 rocks and for two mechanical fractions of 46 
soils derived from them. Other soil data include 
colour by Lovibond’s tintometer, mechamcal analysis, 
hygroscopic coefficient, maximum water capacity, 
and reaction measurements by several methods. 
Full chemical analyses are given for a dozen soils and 
their underlying rocks. It is concluded that the 
properties of the soils are determined primarily by 
the composition of the limestone rock. Although the 
rainfall is important the present knowledge of agri- 
cultural climatology is totally inadequate as a basis 
for the classification of soils and soil -forming processes. 
The analogies that have been drawn between the red 
limestone soils of the tropics and other red soils. 
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such as the jMediterranean teyra rossa, are stiongly 
criticised. The red colour shows nothing beyond the 
presence of some colloidal iron oxide of unknown 
origin and gives no evidence that the soil has been 
formed in a humid tropical climate. It is claimed 
that the careful collection of facts must proceed for 
many decades before generalisations on the relation 
of soil to climate can have any value Prof van 
Baren appeals especially for detailed and systematic 
mmeralogical research on the relation of the soil to 
the pai'ent rock He has been able to distinguish 
minerals formed within the soil from those derived 
from the parent rock or introduced by the action of 
volcanoes, water, or wind The fuller study of such 
newly formed minerals should reveal some of the 
chemical processes within the soil. Again, it is 
shown that apatite is rarely present in either soils or 
rocks, and cannot be the source of the phosphoric acid 
in these soils. Prof van Baren’s detailed notes, 
photomicrographs, and bibliographies on the minerals 
and organic remains identified will prove of great 
value m extending tins type of work 

Hefrigbbation Constants — Supplement No. 65 
to Commumcations from the Physical Laboratory of 
the University of Leyden contains reprints of the 
papers communicated by Drs. Keesom and De Haas to 
the Institut International du Froid on the entropy- 
temperature and total heat-entropy diagrams of 
methane, ethylene, nitrogen, hydrogen, and helium 
The whole of the experimental facts available have 
been used in constructing the diagrams and have been 
supplemented where necessary by thermodynamic 
relations and the law of corresponding states Copies 
of these diagrams may be obtained by those interested 
in refngeiation through the Institut International 
du Froid 

Diffraction of Light. — The April number of the 
Physical Beview contains a paper by Profs M. «E 
Hiifiord and H. T Davis which is illustrated by a 
very beautiful pair of photographs of diffraction 
patterns. These were produced by passing mono- 
chromatic light from a small source through two 
circular holes, and the one from the smaller aperture 
shows some seventy clear concentric rings in the 
original The radii of these have been measured up 
carefully, and have been compared with the radii 
computed by an extension of the classical wave 
theory of diffraction by a circular aperture which 
was given by Lommel , calculated and observed 
values are in good agreement As the authors point 
out, an investigation of this nature would have been 
considered to be of purely academic interest a few 
years ago, whereas at the present time it is of con- 
siderable value in defimng the regions in which wave 
theory and quantum theory are individually appli- 
cable It is to be regretted that the detail of the 
photographs, exceptionally good as it is, is insufficient 
to shpw the presence of some secondary fringes that 
should theoretically be present. 

Bridge Stresses. — The issue of the Journal of the 
Royal Society of Arts for May 3 contains the Trueman 
Wood lecture delivered by Sir U. Alfred Ewing 
on the results of the work done during the past six 
years by the Bridge Stress Committee of the Depart- 
ment of Scientific and Industrial Research. It has 
been found that the passage of a locomotive over a 
bridge produces a deflection at the centre which 
oscillates between limits determined by the weight 
of the locomotive and the intensity of the hammer 
blow it strikes on the rails due to the movement of 
unbalanced parts of its mechanism Some of the 
lighter engines still m use weighing 15 tons per axle 
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deliver a blow ecpiivalent to a further 15 tons, when 
some of the more modem ones weighing 20 tons per 
axle only deliver a blow equivalent to a further 5 tons. 
The subject is too complex to allow simple rules for 
the calculation of the stresses produced to be formu- 
lated. 

Artificial versus Natural Illumination — In a 
paper on the cost of lighting industrial buildings 
which appears m the J ournal of the Franldin Institute 
for February, L. L Holladay discusses some of the 
problems which arise when the electric light can be 
purchased at a price not exceeding about 0 7 of a 
penny. In several cases he proves that aitificial 
light is more desirable than daylight from the eco- 
nomical point of view It is pointed out that natural 
light, whilst costing nothing out of doors, can only be 
delivered at a certain definite cost indoors The cost 
and maintenance of the windows and the lighting 
shafts has to be taken into account In the wintei 
time the thermal losses through the windows are 
appreciable and increase the heating costs In making 
the comparison between the rimning and overhead 
costs of a building built for artificial lighting and one 
bmlt for utilising the daylight also when possible, it 
IS assumed that both buildings have similar ventilat- 
ing and heating apparatus It is assumed that for 
seven months of the year the inside of the building is 
maintained at 65® F. and that the air is completely 
changed twice every hour. The costs of washing the 
windows at least twice every year and cleaning the 
lamps at least six times are taken into account The 
heat loss due to the windows is generally offset by 
the saving they effect on the cost of the electric light. 
The author recommends, therefore, that industrial 
bmldmgs should be built with simple side windows. 
A wmdowless bmlding reqmres a shaft about two feet 
wide for ventilation It is not economical to incur 
heavy expenses for lighting shafts or windows in the 
roof For dwelling houses we must have windows to 
enable us to see outside, but m factories the glass of 
the windows is often obscured. The conclusion is that 
when artificial illumination can be obtained very 
cheaply, it would be well for the architect to take 
this into account when designing the bmlding. 

The Testing of Porcelain Insulators. ^ — The 
initial and maintenance costs of the large number of 
porcelam insulators reqmred for high-tension overhead 
distributing systems have made it necessary to apply 
rigorous tests to them before they leave the factory. 
They are usually tested m accordance with the 
standard specification or with one which follows it 
very closely in essential details. Specifications based 
on the individual opinions of consulting engineers are 
now very rare. In a paper read to the Institution of 
Electrical Engineers on April 11, B. L. Goodlet dis- 
cussed the technique of porcelain insulator testing. 
The three basic electrical tests are the dry and the wet 
spark-over voltage and the puncture voltage. The 
fundamental mechamcal and physical tests are for 
mechamcal strength, ability to withstand a tempera- 
ture cycle, and the test for porosity. In addition, 
seven other tests, including corona tests, fog tests, 
and tests to determine ‘ fatigue ’ under vibration, are 
sometimes specified The six fundamental tests are 
generally considered to be sufficient. If the physical 
laws which govern the effects produced were better 
known, it is highly probable that the required tests 
could be much simplified and appreciable economies 
effected The influence of the atmospheric humidity 
on the spark-over tests is known to few physicists. 
Curiously enough, an increase in the humidity of the 
atmosphere up to about 75 per cent, at 40® C., in- 
creases the voltage at which a flash occurs. The wet 
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■spark-over voltage test is made with artificial lam. 
As the rate of precipitation is increased, the spark- 
over voltage falls rapidly until a rainfall of about 
3 mm per minute is reached, after which a fuither 
inciease m the intensity of the rainfall has little 
effect on the voltage at which spark-over occurs 
The angle of the rainfall has a consideiable effect on 
the result, and so also has the resistivity of the ram, 
which IS a very variable quantity. It is found that 
fog troubles only occur m districts wheie a consider- 
able amount of solid matter in a finely divided state 
IS suspended m the atmosphere 

R,adio Reception in a Tunnel — Some interesting 
expel iments were lecently made by Dr A S Eve, of 
McGill Umveisity, and several well-known radio 
engineers, on reception m a tunnel on the Canadian 
Pacific Railway The results aie printed in the 
P7'oceedings of the hisUtute of Radio Engineers for 
February The tunnel is 3^ miles long and passes 
through Mount Royal near Monti eal Preliminary 
experiments made in 1926 indicated that the penetra- 
tion of radio waves into the tunnel was a function of 
their frequency If the wave-length was less than 
100 metres, the radio waves died away within a few 
hundred feet of the mouth of the tunnel More exact 
experiments made in 1928 bung out the fact that the 
wires, cables, and rails leading into the tunnel play an 
important part in the reception by the receiving set 
The mouths of the tunnel were blocked and the cables 
were earthed The results showed that the effect of 
the cables and rails was also a function of the fie- 
C|ueney The experiments show that more energy 
enters through the tunnel mouth than was at first 
suspected. The efiects of the rails and cables were 
due to a variety of causes which involve wave- 
antenna effects and re-radiation Curves are given 
showing graphically the results obtained and details 
are given of the geology of the region Amongst the 
conclusions arrived at are that short waves do not 
penetrate rock or soil to any appreciable extent, that 
cables and rails conduct long waves better than short 
waves, that insulated wires and cables act as wave 
antennse, and that a very appreciable amount of energy 
enters through the tunnel mouth Further work is 
required m a tunnel with no wires or rails leading 
into it 

Pulverised Fuel in Power Stations. — In a paper 
read to the Institution of Electrical Engineers on April 
18, Mr. R A Chattock discussed the use of pulverised 
fuel in electric power stations He claims that, as 
the result of the experimental work earned out during 
the last few years at the Birmingham electrical powei 
station, it has been proved that the use of pulverised 
fuel gives a higher combustion heat efficiency in the 
boilers than is obtained by mechanical stokers He 
points out that for pulverised fuel eqiupment the 
capital cost is greater than for mechanical stokers, 
but, as boilers can be used of far greater capacity 
than those equipped at present with mechanical 
stokers, there is a considerable economy effected in 
the cost of boilers and boiler house In the second 
series of tests made at Birmingham, the equipment 
consisted of four large coal driers of the rotary type 
which were fired by small furnaces These driers 
reduce the total moisture in the coal from 20 per cent 
to 6 per cent without driving off any material part 
of the volatiles contained in the coal. The dry coal 
was conveyed by elevators and conveyors to bunkers 
in the boiler house From thence it was fed to four 
large motor-driven mills each capable of pulverising 
12 tons per hour. The mills are air-swept and the 
fuel IS caught in cyclone collectors and stored m 
bins over the boiler From these bins it is delivered 
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by special teedeis to the six burners installed in each 
boiler furnace Two of these boileis have been in 
operation for a yeai wath a combustion heat efficiency 
of about 85 pei cent These experiments have led 
the Biiminghain Coi]ioiation to adopt boiler units 
having an evaporative efficiency of 200,000 lb. of 
water per hour for the new Hams Hall Station. Unit 
pulveiiseis will be used for the boilers, each of which 
will have five mills, foui to run and one to be kept in 
reserve New^ developments aie in progress, but 
satisfactoiy results extending ovei several years have 
been obtained both m America and on the Continent. 

Preparation of Substituted Diphenyl amines. 
— The preparation of substituted diphenylamines is 
often a matter of some difficulty, and it is therefore 
interesting to note that a new method is given by 
A W Chapman in the Journal of the Chemical Society 
foi March. As previously shown, N -arylarylimmoaryl 
etheis [R C (OR"). NR^] are converted quantitatively 
by the action of heat into acyl derivatives of the 
corresponding diphenylamines [R.CO NR'R"], and on 
tieatment with alcoholic potash these acyl compounds 
are readily hydrolysed to the corresponding diphenyl- 
ammes in yields of about 80 per cent 

Solubility of Iodine in Solutions of Halides — • 
The Journal of the Chemical Society foi March contains 
an account of expei iments earned out by Carter and 
Hoskins which appear to show that the solubility of 
iodine in solutions of halides is the result of a tendency 
to form polyhalides and the opposing salting-out 
effect. The latter effect is considerable with bromides 
and chlorides, but negligible with iodides and with 
the halogen acids Attention is directed to the fact 
that in their investigation of the tn-iodide equilibrium 
Bronsted and Pedersen used potassium chloride 
solution as solvent and assumed that all the dissolved 
iodine was present in the free state. No allowance 
was made for the effect of polyhalide formation, and 
hence the mass-law expression deduced by Bronsted 
and Pedersen is incorrect The corrected value for 
the equilibrium constant in this case is approximately 
the same as when the solvent is water. 

Benzene Ring — The April number of the Pro- 
ceedings of the Royal Society contains a full account 
of Dr Kathleen Lonsdale’s investigation of the crystal 
structure of hexamethylbenzene, Cs(CH 3 )g, which, as 
was indicated m a letter from her to Nature on the 
same subject (Nov. 24, 1928, p 810), is of great 
interest from the way in which it confirms current 
ideas of the structure of the benzene ring. This 
particular molecule, unlike many other aromatic 
compounds, exists as a separate entity in the crystal, 
which IS triclinic and easily deformed. The X-ray 
evidence is definite that the molecule is in the form 
of a ring, and that its nucleus is similar, both in 
size and shape, to the six-carbon ring of graphite. 
The X-ray measurements also show that the carbon 
atom of the methyl group lies in the plane of the 
benzene ring, so that at least three of the valencies 
of the aromatic carbon atom must be coplanar. 
There is unfortunately no new information to be had 
concermng the elusive fourth bond, except that it 
must be disposed so as to give the ring as a whole 
a centre of symmetry, which seems to rule out 
Kekule’s static model, with its three double bonds. 
The carbon atoms in the methyl groups, as would be 
expected from their aliphatic nature, resemble the 
carbon atoms in diamond rather than those in 
graphite , the methyl group itself, to use Dr. Lons- 
dale’s analogy, acts towards X-rays very like an 
electron shuttlecock, if we picture a single atom as 
a tennis ball 
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In the Yellowstone with PrincetonJ 

By Prof. 0. T Jones, University of Manchester 


TN the issue of Natuee of Nov. 5, 1927, Mr. E. B. 
-L Bailey gave a brief account of the ‘ Summer School 
of Geology and Natural Resources’, which has been 
organised by Prof R. M Field, of the University of 
Princeton, N.J I was privileged last summer to be 
the guest of the Summer School in a tour through some 
of the characteristic regions of the United States, my 
fellow guests being Mr. W J Johnston, of the Canadian 
Geological Survey, and Prof W A Parks, of Toronto 



Fig 1 —Section of lower part of sediments near Bed Bock 
Photograph by Prof 0 T Jones 


We started from Princeton on June 21, and returned 
on Aug 2, and in the course of the tour we visited the 
Yellowstone National Park. 

Within its area of 3344 square miles, this Park 
numbers many remarkable features, and among them 
the great canyon which has been carved by the 
Yellowstone River on its way to join the Missouri is 
one of the most interesting. After leaving Yellow- 
stone Lake the river winds through a flat -floored valley 
before plunging in succession over the Upper Fall 
(108 ft ) and the Lower Fall (309 ft ), where the canyon 
commences. About 20 miles lower down, the Yellow- 
stone IS joined by the Lamar, an important tributary 
flowing in a wide, flat-floored valley. 

In the course of the 1926 excursion, Prof Field 
observed from near Artist’s Point some sediments in 
the opposite wall of the canyon about half a mile 

^ Based on a lecture entitled “ The History of the Yellowstone Caflon 
(YeEowstone National Park), USA”, delivered before the Geological 
Sodety of London on Jan 9 
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below the Great Fall, and with a kmematograph 
camera and telephoto lens obtained a clear record 
of these deposits In August 1928 we visited the 
locality and examined the sections m detail Our 
examination led to the discoveries m regard to the 
remarkable history of the canyon which are briefly 
summarised below. ^ 

The sediments which Prof Field had previously 
observed he in a narrow ‘ m and out ’ channel which 
passes behind a prominent pinnacle on the canyon wall 
known as the Red Rock, and consist of more than 187 
feet of alternations of blue muddy silt, yellow sand, and 
conglomerate, the coarser deposits having a calcareous 
or tufaceous cement (Fig. 1 ) The base of the channel 
lies about half-way down the canyon wall, which at this 
point is about 800 feet high Dr Elwyn Perry and 
other members of the Summer School observed also 
a small thickness of sediments within 50 ft of the 
bottom of the canyon and within about 100 yards from 
the foot of the Great Fall, and one of us noticed on the 
w’est side of the canyon, where it is drenched by the 
spray of the fall, a patch of blue stratified material 
which appeared to be similar to the silt near the Red 
Rock On our return to the east we discovered that 
this exposure had been visited nearly sixty years ago 
by Dr. A. C Peale, during the preliminary survey of 
the Park by F. V Hayden and his assistants Dr. 
Peale described this material as a blue mud, and there 
IS little doubt that this and the sediments low down on 
the opposite side of the canyon are relics of the same 
series as that more fully preserved near the Red Rock. 
We found, too, that the east wall of the canyon, 
between the Upper and the Lower Fall, is composed in 
large part of cross -bedded sands capped by a tough 
conglomerate with tufaceous cement. 

According to the prevalent opimon, the canyon was 
eroded m postglacial times, and it has been regarded 
as evidence of the enormous amount of denudation 
that has taken place since the Glacial Epoch. Colour 
was lent to this view by the distribution of the terraces 
which surroimd the Yellowstone Lake and extend 
down into the Hayden Valley towards the Yellow- 
stone Falls. These terraces are composed in part of 
resorted glacial deposits which occur around the 
Yellowstone Lake and in the Hayden Valley, and are 
therefore clearly of postglacial date It appears also 
that the conglomerate between the Upper and Lower 
Falls has been interpreted as an extension of these 
terrace deposits, and it was so regarded by E. De 
Martonne, who figured the section m the Annales de 
Geographie (vol 22, 1913, PI II B, facing p 136). 
This was also the interpretation adopted by Mr. W. H. 
Holmes m his report on the geology of the Park 
attached to Hayden’s 12th Annual Report on the 
Territories, 1878 As this conglomerate occurs on 
both sides of the present canyon, it was argued that the 
canyon must be of later date than the Yellowstone 
Lake terraces, and therefore postglacial Our examina- 
tion disclosed, however, that a pre-existing canyon had 
been at some period filled to the brim with sediments, 
and the relation of these to the glacial deposits seemed 
to indicate that not only the erosion of the canyon but 
also its subsequent filling had taken place before the 
advent of the glacial period, and that the canyon was a 
much older feature than had been previously supposed. 

The fine muddy silts which form a considerable 
proportion of the sedimentary succession in the canyon 
recall lake deposits, and the occurrence of several 

- A more detailed account appears m the Amer Jour, of Science, 
March 1929 
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layers of silt following immediatelv upon conglomeiate 
inevitably suggests the establishment of lakes in the 
canyon at successively higher levels, and their subse- 
quent filling with deposits, beginning with fine sedi- 
ments and ending up with coarse sands and gravels. 
Such lakes could only come into existence if the canyon 


Fig 2, — Section near Tower Falls showing two basalts with intervening conglomerate resting 
on andesitic breccias. Photograph by Dr M B Hodge 


had been dammed below this point subsequent to its 
erosion What then was the agent which impounded 
these lakes m the canyon ’ The study of the geo- 
logical maps in the United States 
Folio (1896) suggested the possi- 
bility that great flows of lava had 
entered the Yellowstone Valley 
from the north from the direction 
of Gardiner, and had flowed against 
the direction of the drainage into 
the Lamar Valley and the canyon. 

On the geological map of the 
Canyon and Gallatin Sheets several 
small masses of basalt and trachytic 
rhyolites have been mapped, the 
relation of which to the flanks of 
the valley suggests that they are 
relics of flows which must originally 
have been of wide extent and filled 
the lower Yellowstone Valley to a 
depth of more than 1500 ft 

The suggestion that arises natur- 
ally from the study of the geological 
map is, however, contrary to the 
interpretation of certain of these 
flows which IS embodied in the 
description of the Folio which was 
published in 1896. The summary 
m the Folio of the geological and 
volcanic history of the region is due 
to Arnold Hague. The igneous 
rocks were described by Iddings in 
Monograph 32, Part II, and in this Fig 3 - 
monograph reference is made to 
the account of the physiography of 
the Park by Hague in Monograph 32, Part I. It 
appears, however, that this part of the monograph 
has never been published, and we are dependent upon 
the brief summary of the geology of the Park which 
accompanies the folio 

Hague’s view of the volcanic history of the Park is 
embodied in the following table . 


Pleistocene Glacial drifts, etc. 

'Basalt. 

Bhyolite 

Basalt 

Neocene - Canyon Conglomerate. 

Basalt 

Andesitic flows and breccias 
Trachytic ihyolites 
.Basic breccias. 

1 Acid breccias 
I Piny on Conglomerate 

Unconformity 

Cretaceous Laramie formation 
The rocks to \\ hich special atten- 
tion IS directed are the trachytic 
ihyolite, which was assigned to a 
period during the accumulation of 
the Neocene volcanic breccias, and 
the two basalt flows with the in- 
tervening canyon conglomerate 
which w’ere believed to underlie the 
rhyolite Since the canyon con- 
glomerate yielded fragments of 
bones which were identified by 
Prof O C Marsh as belonging to 
the skeleton of a fossil horse of 
Pliocene time, the rhyolites must, 
according to this view, have been 
erupted at a late stage in the 
Pliocene period, and the erosion 
of the canyon through the rhyolites 
must have occurred at a still later period. As this 
interpretation of the relation of the basalts, canyon 
conglomerate, and trachytic rhyolite to the main 


•Drawing of section near Tower Falls by W. H Holmes 
Report of the Territories, 1878 


From Hayden’s 12th Annual 


rhyolite seemed to be at variance with the dis- 
tribution of these rocks as shown on the geological 
map, Prof Field and I decided to investigate this 
problem further. 

In various places on the route between Gardiner and 
Camp Roosevelt, which lies "near the junction of the 
Yellowstone and Lamar Valleys, there are masses of 
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basalt and ti achy tic ihyolite which are obviously 
perched on narrow shelves on the valley sides and their 
situation IS such that these lavas must have been 
poured out on to the floor of a pre-existing vallev. 

The most convincing evidence of the relation of the 
basalts to other rocks in the canyon is, however, 


obtained near the Tower Falls south of Camp Roose- 
velt, where Tower Creek drops into the Yellowstone 
Above Tower Falls the ‘ canyon ’ is a fairly wide 
valley with terraced slopes. Near Tower Falls the 
river swerves to the west and enters a very narrow 
canyon with almost precipitous w^alls of andesitic 
breccia which has been eroded 
into a striking series of pinnacles 
or ‘needles This is the ‘ second 
canyon ’ of earlier observers, and 
is probably of postglacial origin 
Its rim IS formed by a sheet of 
basalt with remarkably regular 
columnar jointing , this sheet is 
easily accessible on the road on 
the west side, where it rests on a 
conglomerate. On the east side 
the basalt overlies a conglomerate 
about 100 feet thick, underneath 
which is another band of col- 
umnar basalt (Fig 2) This 
striking section is among those 
drawn by W. H. Holmes, and a 
comparison of recent photographs 
with the sketch made more than 
fifty years ago demonstrates the remarkable accuracy 
of that artist (Fig 3). 

If the east side of the second canyon be exarmned 
for about a mile below Tower Falls the upper basalt 
can be traced as a continuous band, but the lower 
basalt is only present at the north end and the south 
end, and is not visible m the intervemng space, 
where also the conglomerate is reduced to about one- 
quarter of its thickness (Fig 4). This behaviour of 
the lower basalt and the conglomerate as seen from the 
west side of the canyon is due to the fact that the 
lower basalt and the lower part of the conglomerate 
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pass behind a screen of the andesitic breccias winch 
form the lower wall of the canyon In other words, 
the basalt and conglomerate series occupy an old 
valley, and the existing canyon has been eroded on the 
flank of that valley through the basalts and con- 
glomerate into the underlying andesitic breccia. On 
the roadside south of Towei Falls 
the flank of the old valley stands 
at a still higher level, so that only 
a few feet of conglomerate separate 
the upper basalt from the andesitic 
breccias , ultimately it cuts out 
from below the upper part of the 
conglomerate, and the upper basalt 
then comes to rest on the ande- 
sitic breccias that foimed the flank 
of the old valley There is here 
convincing evidence that the 
basalts and conglomerate have filled 
in a valley which formerly con- 
tinued in the line of the wude part 
of the canyon above Tower Falls 
In the same line about two miles 
farthei north stands the striking 
feature known as Junction Butte 
The capping of the butte is basalt, 
while the low^er part of it is com- 
posed of trachytic rhyolite Both 
here and m other places farther 
down the canyon, the i elation of 
the basalts to the trachytic rhyo- 
lites appears to indicate that these 
two rocks belong to the same 
general period of eruption. A 
narrow outcrop of trachytic rhyolite 
IS in fact represented on the geo- 
logical map directly on the course 
of the buried canyon more than a mile south of 
Junction Butte 

Holmes has also given a drawing of a sheet of basalt 
lying on conglomerate about half-way down the wall 
of the canyon, four miles above Tower Falls. Again, 
basalt overlying in places the canyon conglomerate is 


mapped on the floor of the wide Lamar Valley for a 
distance of 20 miles above Junction Butte. 

There is no doubt, therefore, that lava flows entered 
the Lamar Valley and penetrated for several miles into 
the canyon, and that near Tower Falls this filling of 
the older canyon is by a fortunate circumstance still 
preserved, and it confirms the suggestion made above 
that the damming of the canyon may have been due to 
lava flows. 

If we inqmre further into the distribution of the 
basalt relics that now he in the flanks of the lower 
Yellowstone canyon — the ‘ third canyon ’ of previous 



Pia 4 — Section m canyon below Tower Falls showing upper basalt and upper part of 
conglomerate resting on andesitic breccias Photograph by Prof O T Jones 



Approximate scale in miles 

Fig 5 — Longitudinal profiles ot Yellowstone and its principal tributaries, showing also the lava 
flow relics in relation to the profiles The black masses labelled B are basalts , the areas 
marked T are trachytes , C indicates the canyon conglomerate near Tower Falls , and S the 
sediments near the Yellowstone Falls 
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autliorh — find that they rise m places to a level 
of between 7800 ft. and 8000 ft , whereas the highest 
level attained bv the sediments near the Yellow- 
stone Falls IS a little above 7 800 ft The lava sur- 
face stood, therefore, at a height sufficient to cause 
the filling of the upper end of the canyon to its 
\'ery brim. 

We tmnnow to a consideration of the longitudinal 
profile of the Yellowstone River and its principal 
tributaries The Lamar Valley profile shows clearly 
three cycles of erosion — the earliest cycle is only repre- 
sented by a portion near the head of the valley, the 
second cycle extends down to within about five miles 
of Junction Butte, where the valley of the third cycle 
begins. In the Yellowstone there are tliree or per- 
haps even four cycles represented (Fig. 5) 

There is some doubt whether the part of the valley 
above the falls or the portion between the two falls 
should be assigned to the first cycle, but it is im- 
material 111 this connexion. The mam canyon belongs 
clearly to the second cycle and the third canyon to the 
tlnrd cycle, the second canyon being probably due to 
a later and postglacial cycle. The gi eater part of 
Tower Creek pertains to the second cycle, and at 
present hangs conspicuously above the second canyon 
The profile of Broad Creek, which enters higher up the 
mam canyon on the east side, is related as to its middle 
portion to the first cycle and as to its lowei portion to 
the second cycle. Evidences of these cycles can also 
be traced in the transverse piofiles of the various 
canyons. If now we project on to these profiles the 
outcrops of the basalt and trachytic rhyolite relics, we 
find that these descend at their lower ends to within 
about 100 feet of the river level in the third canyon 
and at their upper ends attain increasingly greater 
heights downstream. 

It follows that these lava flows entered the 
canyon when the third cycle of erosion was far 
advanced 

Since the mam canyon which pertains to the second 
cycle was eroded through the rhyolitic rocks it is 
obvious that a great interval of time separates the 
eruption of the rhyolites and that of the valley basalts 
which occupied the valleys of the third cycle These 
considerations render it unthinkable that the basalts 
and conglomerates near Tower Falls were m existence 
prior to the eruption of the rhyolites. Moreover, 
there is reason to believe that the surface of the 
rhyolites had been reduced by prolonged erosion to a 
peneplain before the imtiation of the first cycle of 
erosion The canyon cycle of erosion thus com- 
menced a very long time after the eruption of the 
rhyolites, and as a result, it is assumed, of successive 
uplifts, rejuvenation brought about the erosion of the 
mam canyon and later of the third canyon While the 
latter cycle was far advanced, eruptions of basalt and 
trachytic rhyolites dammed the canyon, and near the 
falls it was filled to the brim with sediments. Erosion 
was thus arrested and the canyon became a fossil 
canyon. 

Smce the lava eruptions of the Upper Pliocene the 
greater part of the lava dam has been removed, 
leaving only relics here and there as witnesses to the 
former extent of the lava floods. The erosion of the 
dam allowed of the removal of the sediments and 
the resurrection of the canyon. The original canyon 
is therefore an extremely ancient feature, dating prob- 
ably from the Middle or Lower Pliocene 

In conclusion, it gives me great pleasure to put on 
record the remarkable accuracy of Mr. Holmes’s 
observations and his deductions made durmg the 
short period when he was examimng the geology and 
physical features of the Park more than fifty years 
ago. 


Mineral Industry of New South Wales. 
rf'iHE Department of Mines of New South Wales 
has issued a very useful volume entitled “The 
Mmeial Industry of New vSouth Wales”, written by 
E. C. Andrew's and the staff of the Geological Survey, 
and edited by F. S. Mance, Under Secretary for Mines, 
who contributes two introductory sections. Such a 
woik was long overdue ; m 1901 a similar work, 
entitled “ The Mineral Resources of New South Wales ”, 
was produced by Mr. Edward F. Pittman, at that 
time Government Geologist of New South Wales. 
This book contained a mass of useful information, 
and was in such demand that it has been out of punt 
for many years When Mr Pittman’s book was 
written, the most important mineral products of New 
South Wales were gold, copper, and tin, whereas to-day 
lead, zinc, and coal are of far greater importance 
The general trend of mineral production m the State 
has been markedly upwards, and the value of these 
productions has risen tremendously The total value 
of the metals and mmeials produced in the State of New 
South Wales to the end of 1927 is given as close upon 
445 million pounds sterling, out of which the decade 
1918-1927 has contributed no less than 155} million 
pounds bteilmg, and there is every evidence that the 
upward trend is likely to continue 

The present w'oik coveis satisfactorily the whole field 
of mmeial production ; it commences with a few brief 
sections of a general character, followed by a descrip- 
tion of the occurrences of metals and metallic ores, 
_ d in alphabetical order , the only serious exception 
to this statement may be found in the fact that the four 
metals, silver, lead, zinc, and cadmium, are all lumped 
together mainly for the reason that the ores of these 
metals are generally foimd intimately associated. Of 
course by far the most important deposit of these 
minerals in the State of New South Wales is in the 
Great Broken Hill deposit, one of the most important 
in the world, not only on account of its magnitude, 
but also because the intimate admixture of ores occur- 
ring there has stimulated the ingenuity of inventors 
to devise processes which have smce been applied 
successfully to deposits m all parts of the world 

The third part of the book consists of a description 
of the occurrences of non-metalhc minerals, also ar- 
ranged in alphabetical order. The term ‘ non-metallic ’ 
minerals is used in its ordinary acceptance, compounds 
of the elements which the chemist would speak of as 
metals of the alkalis, and the alkaline earths being, in 
accordance with ordinary everyday usage, spoken of 
as non-metallie substances The work is a very com- 
plete one, and will no doubt satisfactorily fulfil its 
object of presenting to the reader a brief but accurate 
and authoritative description of the mineral wealth 
of New South Wales. 

University and Educational Intelligence. 

Cambbidge —The Director of the Observatory has, 
with the consent of the Vice-Chancellor, reappointed 
Dr. W. M Smart, of Trinity, as chief assistant at the 
Observatory for five years. 

The Sudbury Hardyman Prize at Emmanuel College, 
offered to a graduate of less than M A. standing, has 
been awarded to A. H. Wilson for a dissertation on 
“ Quantum Mechanics ” Special dissertation prizes 
have been awarded to C B. Allsopp (physical chem- 
istry) and J. G. A. Griffiths (chemistry) 

Sixty-nine ‘land-grant’ colleges and universities 
have been established m the United States under a 
series of Acts, beginning m the year 1862, for the 
granting of land for financing education in agriculture 
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and the mechanic arts. The sixtieth annual report 
of the Bureau of Education on these institutions 
{Bulletin Ko 14 ; 1928) shows that from small 
beginnings they have by degrees become leading 
factors in higher education, enrolling, as they do, 
more than two -fifths of all the university and college 
students in the United States Land-grants now 
provide only a small fraction of their total revenues 
In 1926-27 the land-grants and other federal aid 
amounted to only four million dollars out of receipts 
amounting m the aggregate to 137 million dollars 
Twenty-six of them with receipts amounting to 78 
million dollars are now combined land-grant colleges 
and State universities Agriculture attracts only 
a small and diminishing number of students. In 
1927 only seven and a half per cent of the resident 
students in the 52 institutions attended by white 
students were pursuing agricultural courses, while 
twenty per cent and five per cent were students of 
engineering and home economics respectively. In 
the 17 negro colleges, out of 7018 students enrolled m 
regular courses, 965 were studying agriculture, 1672 
trades and mechanic arts, and 1630 home economics A 
comprehensive national survey by the Bureau of Edu- 
cation of the land -grant colleges is now in progress 
The annual conference of the Association of 
Teachers in Technical Institutions was held in Liver- 
pool during the Whitsuntide holiday In his presi- 
dential address, the new president, Mr A. E. Evans, 
of the Battersea Polytechmc, pursued two mam 
arguments which deserve special and serious atten- 
tion, particularly in view of the educational re- 
organisation which is now proceeding. The first was 
that local and regional inquiries into the question of 
education and industry, and the setting up of occa- 
sional committees such as those for engineering and 
salesmanship, are not, in themselves, sufficient to 
solve the problems which have already received the 
attention of such national inqmries as those made 
by the Malcolm and Emmott Committees. Both 
these bodies saw the necessity of establishing a small 
national committee the duty of which would be to 
co-ordinate local and regional effort and to act as a 
clearing house for suggestions made towards the 
solution of the many problems now being presented 
No concerted national action is possible without such 
a body, and, until it is set up, only piecemeal attempts 
at advance can be made While welcoming the re- 
cently appointed committee on salesmanship, Mr. 
Evans insisted that production is the first necessity 
if our industrial problems are to be solved , new 
methods and new processes must be developed and 
devised, and new links made between the operations 
underlying production and the creation of power 
Mr. Evans’s second argument was one with which 
readers of Natuhe are already familiar. In spite of 
the lip-service paid to the new conception of education 
with which our scientific and industrial civilisation is 
concerned, there is still a great tendency for educa- 
tiomsts to regard with distrust schemes and curricula 
which deal with the application of science to industry, 
and to preserve, therefore, an attitude of remoteness 
from the everyday world. They forget, m their 
adoration of poets and artists and philosophers, the 
scientific workers, engineers, builders, and architects 
from whom techmcal institutions are handing down 
the means of lightening the burdens of mankind. 
Among resolutions dealt with by the Conference was 
one on the position of the junior techmcal school in 
the educational system. It was the result of a lengthy 
inquiry made by the Association which included 
special attention to the way in which these schools 
have been able to satisfy the demands of industrialists 
for employees able to adapt themselves to the changing 
needs of industry. 
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Calendar of Patent Records. 

June I, i8i8 — The first Erench aeronautical patent 
was that granted to P C Verger on June 1, 1818, for 
a dirigible airship. The ship, in the shape of a fish, 
was propelled by manually operated fans and was 
caused to rise or descend by a weight which could be 
moved along the length of the ship According to the 
patent specification, successful flights had been made 
in which the airship had been driven and manoeuvred 
with ease, but there is no other record of these flights. 
The ship bears a close resemblance to that proposed 
by Pauly and Egg, which had been patented m Great 
Britam three years earlier. 

June 4, 1872 — Vaseline was patented in the United 
States by R. A. Chesebrough, of New York, on 
June 4, 1872, the word being used for the first time 
m the specification of this patent It was decided in 
the British courts that the word became one descrip- 
tive of the substance on the lapse of the patent rights 
m Great Britam, and could not be registered as a 
trade-mark 

June 5, 1787 — William Symington’s steam engme, 
which was patented on June 5, 1787, was originally 
mtended for a road carriage, but its chief claim to 
importance lies in the fact that it was used by Patrick 
Miller m the first practical attempts at steam naviga- 
tion m Great Britain, a small double-hulled paddle 
boat, with the paddle wheels placed between the two 
hulls and originally driven by man power, bemg suc- 
cessfully propelled by it on Dalswmton Lake m 1788. 
In the followmg year a larger vessel of the same type 
was propelled on the Forth and Clyde Canal at a 
speed of 5 miles an hour, but after a few trials the 
experiments were abandoned, and were not resumed 
imtil the Charlotte Dundas, with a new engine, was 
launched in 1803 

June 5, 1854. — James Bowman Lmdsay was the 
first to propose a definite scheme for connecting 
Britam and America by wireless telegraphy. His 
mvention for a method of transmitting telegraphic 
messages by electricity through and across water 
without submerged wires, the water being made 
available as the conducting medium, was patented 
on June 5, 1854. Signals were successfully trans- 
mitted across the River Tay (a distance of about ^ 
mile), and Lindsay calculated that with two stations, 
one situated in Cornwall and one in Scotland, and 
two correspondingly disposed stations in America, 
communication could be obtained across the Atlantic. 

June 7, 1821 —The use of the rocket for the killmg 
and capturmg of whales was patented by Sir William 
Congreve and J N Colquhoun on June 7, 1821. The 
specification mcludes a description of the rocket- 
bomb, which was afterwards re-invented m America 
and became one of the most deadly weapofis used in 
whale-fishmg 

June 9, 1840. — It was Thomas Edmondson who 
first thought of issuing railway tickets in their present 
form. His patent, dated June 9, 1840, had for its 
object the prmtmg of “cardboard tickets in such a 
manner that each ticket should bear a progressive 
number or figure and thus, by being dehvered in 
successive rotation to the passengers, the way bills 
would be readily made out, a most perfect check 
could be kept upon all clerks or other officers engaged 
m receiving money, and a daily or weekly return 
could be readily made merely by noting the opening 
and closing numbers of the tickets dehvered”. The 
mvention comprised a prmtmg machme for prmtmg 
the cardboard blanks with the proper letterpress and 
successive numbers, and a dating machine which was 
put mto operation by pushing the end of the ticket 
mto the apparatus. 
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Societies and Academies. 

London. 

Linnean Society, May 2 — H H. Haines : Some 
aspects of the New Forest, with special reference 
to the changes wrought by direct or indirect human 
agency. The poverty of the reproduction of trees 
and the poor aspect of the young growth is due 
chiefly to the grazmg, browsing, and tramplmg of 
domestic animals, as also is the entire composition 
of parts of the vegetation The first evident results 
of excessive browsing is the gradual reduction of 
the underwood to thorny, prickly, or otherwise dis- 
tasteful species. The herbaceous flora and fauna 
are affected by grazmg, but also very largely by 
collectors and the direct action of man in clearing 
and drammg. The impoverishment of the fauna and 
flora of the open heaths is partly accounted for by 
too much and too severe burning. — F. S, Russell • 
The Great Barrier Reef Expedition and its aims. The 
expedition is based on Low Island, forty miles north of 
Cairns, North Queensland, and situated eight miles 
from the mainland and midway between the coast and 
the great barrier itself The shore party is under- 
taking an ecological survey of the island and adjacent 
barrier reef, studies in the growth of coral, and life- 
histories of economic products, and experimental work 
on the feedmg habits of corals are bemg earned out 
in the laboratory. The sea work entails a complete 
seasonal survey *of the chemical constituents of the 
sea water and of the plant and animal plankton, to- 
gether with physical observations such as temperature 
and transparency (see Natuiib, Jan. 19 and May 18). — 
G Tandy : The vegetation of the Great Barrier Reef 
There is a mangrove swamp to wmdward (with 
JRMzophora mucronata the dominant) and a more or 
less vegetated cay of coral sand to leeward as is found 
on many islands north of Low Island The formation 
depends on the South-East Trade Wmd, which is 
fairly constant here from April to November. In 
early mornmg it will be at S.S E and light, but as the 
day goes on it wiU shift to E S.E. or even E. and 
freshen The heaviest seas are thus on the north side 
of the mangrove island, and the drift of the coral 
shmgle IS driving the mangrove back. On the lee 
side of the swamp, however, they are extending in a 
westerly direction — H. W. Pugsley : A revision of 
the British Euphrasim. The British species of 
Euphrasia were first studied by the late F. Townsend, 
who pubhshed a monograph in 1897, adapted from 
the larger work of Prof E von Wettstem of the pre- 
cedmg year. The relationship of the generic sub- 
divisions, as given by Wettstem, is open to criticism 

Paris. 

Academy of Sciences, April 22. — ^Jean Baptiste 
Senderens : The preparation of the ether-oxides of the 
aromatic alcohols by the catalytic action of the alkalme 
bisulphates. Benzyl alcohol and phenylethyl alcohol 
are readily converted into the correspondmg ethers by 
the action of sodium bisulphate. Mixed ethers, such 
as C 4 H 9 -O -CH 2 (C 6 H 5 ), can be prepared in a similar 
way. — J Herbrand Some properties of true pro- 
positions and their applications — Bertrand Gambler : 
Moutard equations with quadratic integrals — Ragnar 
Frisch • A general formula of the mean — Arnaud 
Denjoy : A class of analytical fimctions. — H. Mineur : 
The rotation of the local (star) cluster. — P. Lejay : A 
chronograph recording the ten-thousandth of a second 
and its application to the measurement of the uregu- 
larities of astronomical pendulums. A development 
of the method described m an earlier communication 
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for recording the passage of a pendulum through the 
veitical without using contacts — ^J. Barthoux Badak- 
chan. An outline of the physical and geological 
features of this Afghan province. — L. Decombe : 
Electrified spherical pellicles and the Stark effect — 
Henri Chaumat The calculation of electrostatic 
machmes — ^J. Vuillermoz * The reversible electro- 
motive force of electrolysis — H. Weiss and E. Vellin- 
ger • The measurement of the mterfacial tension 
between mineral oils and aqueous solutions The 
influence of the degree of refinmg and of the degree of 
alteration of the oils. — S. Pina de Rubies The arc 
spectrum of samarium Measurements made at the 
normal pressure between 2750 A and 2200 A.^ — R. 
Soulillou . The separation of the various spark spectra 
of antimony The spark lines of antimony can be 
split up into three groups, probably Sb II , Sb III., 
and Sb IV ; the last two named are perfectly homo- 
geneous, but the first, wHich is rich in lines, appears to 
consist of two sub-groups. — D. Chalonge and M. 
Lambrey The continuous spectrum of the hydrogen 
tube The mfluence of the following variables on the 
intensity of the continuous spectrum of hydrogen has 
been studied the pressure of the hydrogen, the in- 
tensity of the discharge current, the dimensions of the 
tubes The results suggest that it should be possible 
to use these tubes as standards of intensity in the 
ultra-violet — F. Joliot A new method of studymg 
the electro-chemical behaviour of substances m very 
dilute solution The velocity of deposition of the 
substance under examination is determmed by meas- 
uring the increase in the optical density of a gold or 
platmum electrode transparent to light, a photo- 
electric cell bemg used for the light measurement 
Details are given of the determination of the potential 
of the deposit of bismuth on a gold electrode, the 
quantities deposited being less than 10"® gm — E. Rmck: 
The equilibrium in the liqmd state between potassium, 
sodium, and their bromides. The law of mass action, 
(Na) (KBr)/(K) (NaBr) = c, has been verified, and for 
temperatures from 900° C to 1000° C. the constant 
c does not vary appreciably with the temperature. 
From this it follows that thermal effect of the reaction 
Na - 1 - KBr^K -1- NaBr, which at the ordmary tem- 
perature IS - 9 5 cal , IS nearly zero at 800°- 1000° C — 
F. Bounon and Ch. Tuttle : The cryoscopie determina- 
tion of the molecular eqmlibria of resorcinol in aqueous 
solutions of potassium chloride . — J ean Calvet . The 
corrosion of alumimum Three specimens of alu- 
mmium were used in these experiments, one purified 
by Hoopes method (99*94 per cent Al), and two com- 
mercial metals (99 75 and 99*18 per cent Al). The 
extra pure alummium (Hoopes) showed a marked 
mcrease of resistance to attack by solutions of hydro- 
chloric, nitric, sulphuric, and phosphoric acids. — 
Jean Luge on • A method of mvestigating the atmo- 
sphere by means of the disturbances of the electro- 
magnetic field at the time of the passage of a crepuscular 
band. — A. P. Dutertre , The discovery of fossil bones 
of fishes m the Devonian of the Boulonnais. An 
account of a new species of Ganorhynchus ( G. Rigauxi) 
found m the limestone of Ferques at Beaulieu (Pas-de- 
Calais). This is comparable with that which has been 
described and figured by R. H. Traquair under the 
name of G Woodwardi^ and appears to be the only 
representative of the genus Ganorhynchics in Europe. — 
A. Paillot . Bacterial symbiosis and humoral im- 
munity in the Aphides. — Armand de Gramont . The 
application of bmocular vision to fixmg direction. — 
Jean Timon-David : The action of bromme on insect 
oils. Figures are given for the hexabromide figme 
(Hehner and Mitchell method) of several msect oils, 
and a rough classification is attempted. — H. Wunsch- 
endorff and Ch. Kilhan : New observations on the 
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metabolism of Ustulina vulgaris. — Mme Phisahx 
Some comparative properties of antirabic sera from 
vaccinated animals and natural antirabic sera. 

Geneva. 

Society of Physics and Natural History, Mar. 7 — 
P Balavoine Observations on ice. The water from 
melted ice is always slightly turbid , this is not a sign 
of impure water, but is due to the calcium salts crystal- 
lised during the solidification failing to redissolve 
Ice, moreover, absorbs ammonia from the surrounding 
air, and water from melting ice may contam ammonia 
without the original water having been contaminated 
— Ed Parejas Geological observations in Corsica (3) 
The red deposits of Caporalmo This formation occurs 
at the base of the Neojurassic limestones of Caporalmo. 
The latter are mixed with thin layers at their base 
In the absence of any characteristic fauna, there are 
as good grounds for correlating the red deposits of 
Caporalmo with the red Oxfordian-Argovian of the 
median Prealps as with the Upper Cretaceous, all the 
more that they appear to lack the Forammifera usual 
m the Upper Cretaceous — A. Liengme . The effect of 
mtracardiac injections of adsorbent carbon in the 
gumea-pig and white rat Intracardiac injections of 
carbon m the form of Indian ink in suspension in 
physiological serum are innocuous Intracardiac in- 
jections in doses of 4 milligrams or more per kilogram 
of live weight of Merck adsorbent carbon, m suspension 
of 1 per cent in physiological water, cause immediate 
death. Smaller doses produce total loss of muscular 
tone with clonic shocks in the posterior limbs. After 
several hours of severe discomfort, the animal returns 
to its normal condition Doses of Merck carbon eight 
times the lethal dose are innocuous if first mixed with 
a sufficient quantity of fresh human or gumea-pig 
serum — L W Collet and Ed Parejas ■ The geology 
of the Hockenhorn The unfolding of the Morcles- 
Doldenhorn nappe has produced a crystalline wedge 
which has broken its sedimentary covering, has scraped 
it m part, and has even penetrated the opposite side 
of the layer — L. W Collet and G. Rosier A new 
crystalline wedge in the Inner Faflertal (Lotschental) 
By the discovery of a new crystallme wedge in the 
Inner Faflertal, the authors point out a correction re- 
quired in the geological map of the Jungfrau of L. W 
Collet and Ed Pardjas — G. Rosier . A granitic 
mylomte of the Baltschiederlucke, the Bietschhorn 
massif There is at the Baltschiederlucke a zone of 
granitic mylomte connected with a plane of over- 
lapping The mylomte contains lenses of crystalhne 
schist of unknown origin ; it is composed of albite and 
microcline cemented by a fine material, consistmg for 
the most part of crushed quartz The microchne, 
not twinned, can only be identified by Fedorof’s 
method — A Falconnier : The stratigraphy of the 
Sequaman in the anticlinal chain of Noirmont, Creux 
du Cruaz, near Samt-Cergues. The Sequaman there 
comprises three divisions (I) The lower, with marls 
and limestones containing Astarte vocetica, Peri- 
sphinctes Streichensis, P Fontannesi, 35 metres ; 
(2) middle reef facies, 60 metres , (3) upper, limestone- 
marl with Perisphinctes mconditus^ and P. Lothan, 
20 to 30 metres. It corresponds with the horizons of 
the Geissberg, Wangen, and of Baden below the 
Argovian of the Jura It is defined by zones with 
PdtOGeras himammatum and Perisphinctes Achilles of 
Haug. — J. Pilloud • The presence of the upper Lias, 
the Gault and the Barremian at Voirons (Prdalpes ex- 
ternes, Haute-Savoie) The discovery of fossils has 
enabled the author to determine the presence at 
Voirons of the Gault (zone with Leymertella tarde- 
fuTcata), of the Barremian (limestones with Desmo- 
ceras), and of the upper Lias (zone with Lioceras 
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opalinuin) — R. Wavre . The moments of inertia of the 
terrestrial ellipsoid. The author gives a new formula 
for the constant of precession of the equinoxes, and he 
extends that of Pomcare to the whole of the equi- 
potential surface exterior to the planet 

Rome 

Royal National Academy of the Lincei, Feb 17. — 
G Scorza • Riemanman matrices With the help of 
the theory of algebra, together with the results 
already obtained by the author concerning Rie- 
manman matrices, Rosati’s fundamental theorem of 
matrices may be deduced readily from his observa- 
tions on the pseudo -axes of such a matrix. Rosati’s 
statement with regard to the indices of what he calls 
minimum invariant varieties is contained m proposi- 
tions already established in the author’s earlier pub- 
lications — R. Marcolongo The geometrico -mechani- 
cal investigations of Leonardo da Vinci These in- 
vestigations are classified into the followmg groups : 
on lunes and on the quadrature of plane figures 
limited by circular arcs , on the transformations of 
solids mto equivalent solids under given conditions ; 
on the problem of incidence or Alhazen’s problem ; 
on the centres of gravity of plane and solid figures ; 
on the construction of mathematical instruments. 
Leonardo discovered and demonstrated the theorem 
of the meeting point of the axes of a tetrahedron, but 
it does not appear that he showed this to be the ban- 
centre of the tetrahedron For the centre of gravity 
of a semicircle he not only gave an approximate 
calculation, but he also used the method of decom- 
position mto elementary sectors, thus reducmg the 
problem to that of the graphic composition of a 
system of parallel forces. With slight variations, his 
precision compasses are still sold, and he designed also 
a parabolic compass — A Amerio . New method for 
measuring the velocity of sound m liquids. In this 
method, use is made of the very sensitive property 
of the ear which allows it to determine the direction 
of origin of a sound when this lies m the horizontal 
plane passmg through the ears — S. Fran chi • The 
importance of the San Remo and Imperia sheets of 
the 1 . 100,000 geological map of Italy for the solution 
of questions of Alpine and Apenmne geology. — 
A Comessatti : The curves of Galois (1). — T. Boggio : 
Riemann’s homograph for the hyper-surfaces of a 
curved space. — S Cherubino . Decompositions m 
sums of squares of definite and semi-definite poly- 
nomes — E. Bompiani The elements of the second 
order of curves of a surface In previous notes the 
convenience of associating, with an element of the 
second order of a curve traced on a surface of ordmary 
space, two quadrics termed asymptotic osculatory 
quadrics of the element, was indicated Considera- 
tions analogous to those evolved in these notes pomt 
to the possibility of associating with such an element 
two new quadrics, of which the equations are now 
given — N. Mouskhehchvih : The problem of the 
torsion of isotropic elastic cylinders — A. Masotti : 
The dynamic actions m a system of rectilinear 
vortices — G. B Lacchini • The limits of visibility with 
refractors of small dimensions. — A. Carrelh Broaden- 
mg of lines by resonance (2) Experimental results 
are given which, m conj* unction with those of the 
author’s previous commimication on this subject,, 
show that the widening of a spectral line in emission 
varies as the square root of the concentration of the 
vapour, and that the distribution of the intensities 
follows an exponential law. These conclusions were 
derived by Holtzmark on the basis of the theory of 
absorption founded on the mutual action of similar 
resonators. — Angelina Cabras Functional operations 
of mathematical physics represented as rational 
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functions of the symbol of derivation — B. Rossi 
The Raman effect and negative absorption The 
Raman effect is usually regarded as an experimental 
proof of the induced emission or negative absorption 
postulated by Einstein m his deduction of Planck’s 
formula Closer examination of this interpretation 
reveals difficulties. Thus, if Einstein’s mduced 
emission resembles a Raman effect of the second 
species, it should possess a frequency double that 
absorbed or emitted spontaneously by the atom 
Exact analysis shows that the corpuscular theory of 
light renders it possible to unite the Raman effect and 
the phenomena of absorption and emission (spon- 
taneous and induced) m a coherent scheme, according 
to which the Raman effect of the second kind is 
considered as a super -elastic impact of a light quantum 
with an excited atom, and mduced emission as a 
modification of the probability that an atom will 
emit a radiation of given frequency as a result of the 
presence of other quanta of the same frequency — 
G- Malquori The system, Fe(Ei03)3-HN03-H20 at 
25° Study of this system gives results which exclude 
the existence of the acid salt FegOg, 4^205? ISHgO 
and indicate the presence, in solutions highly con- 
centrated as regards nitric acid, of the solid phase 
Fe(N03)3, 6H2O — Bigiavi and S. Stefanic Action 
of diazotates on azoxyphenols. When treated with 
bromophenyldiazonmm hydroxide, a-benzeneazoxy- 
phenol yields directly the correspondmg hydroxyazo- 
compound, whereas its |3 -isomeride gives a diazo- 
ether, which is able to undergo coupling with j8-napthol 
and also rapid transformation into the isomeric 
hydroxyazo -compound — V. Montoro The supposed 

sesquioxide of molybdenum According to Guichard 
(1901), molybdenite is converted into the compound 
MO2S3 when heated in a carbon crucible in the 
Moissan furnace for four minutes by an arc carrying 
900 amperes at 50 volts. X-ray exammation of a 
number of specimens of molybdenite partially de- 
sulphurised in this way shows, however, that these 
consist of mixtures of the disulphide with solid solu- 
tions of carbon in molybdenum. This result confirms 
Parravano and Malquori’s conclusion, drawn from an 
investigation of the equilibrium of the reduction of 
molybdenite by hydrogen, that no molybdenum sul- 
phide exists which is less rich in sulphur than the 
disulphide. — L. Passerini : Investigations on spinels 
The compoimd MgCr204, obtained by calcmmg a 
mixture of the nitrates of the two metals at about 
800°, and NiFegO^, similarly obtained from the corre- 
spondmg hydroxides, crystallise m the cubic system 
with a lattice structure of the spinel type For 
MgCr204 the side of the unit cell is a = 8 290 ± 0 *005 A , 
the volume of the cell 2; =569 72 x 10"^^ c c , and the 
calculated density 4 49 , for NiFe204 the corre- 
spondmg magnitudes are 8-340 ±0*005 A, 580 09 
X 10"2^ c c , and 5 268 respectively. — C. Antoniani 
and G. Fonio Investigations on the mterchange of 
the phosphoric acid of the soil with arsenic acid. 
When soil which has been treated with sodium phos- 
phate IS afterwards treated with dilute arsemc acid 
solution, the phosphate anion is replaced to some 
extent by the arsenic anion — G. Mezzadroh and 
E. Vareton : Action exerted by an oscillating metalhc 
circuit on the germination of seeds. Experiments 
with beans, wheat, barley, and beet show that the 
presence of an oscillating circuit with a single coil, 
30 cm in diameter, capable of catching natural cosmic 
waves of wave-length about 2 metres, exerts a favour- 
able influence on the germinating power of seeds, the 
time of germination being reduced, in some cases, by 
one-half. — M Cassmis and L Bracaloni * Hydremic 
curves. — B. Alosi Haemolytic poisons and altera- 
tions of the liver. 
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Official Publications Received. 

British 

Sugai Beet Problems Report ol Second Conlerence held at the- 
College on Wedn(*sflaj, January 2hd, Pp 44 (Ne\^port, Saloj) 

Harper Adams Agricultural College ) 

The Culti\ation and Manuring ot Sugar Beet Pp 23 (Nei\port, 
Salop Harper Adams Agi icnltural College ) 

Royal Botanic Gardens, Kew Bulletin ot Miscellaneous Infoiination, 
l‘i28 Pp IV -f-41b+ 103 (London HM Stationery Office) 12s od net. 

The Journal of the Royal Agricultural Society ol England Vol S'1 
Pp &±322 + cl\xiv -)-\ii (London John Murray ) 15s 
Manchester Municipal College of Technology Summer Evening 
Classes Prospectus ot Short Courses ot Lectures and Laboratory Work 
to be given during the Summer 1920 Pp ‘2b (Manchester) 

Survey of India Geodetic Report, Vol 2 From 1st October 1925 to- 
30th September 192b Pp \i +73 +3 plates + (> charts 3 rupees, 5s M 
Records of the Survey ol India Vol 22 Exploration ot the Shaksgam 
Valley and Aghil Ranges, 1920 By Ma]or Kenneth Mason Pp xi + lS2 + 
lb plates 3 rupees , 5s 3d (T)elira Bun ) 

University Grants Committi'e Returns from Universities and Uni- 
versity Colleges in receipt ot Treasury Grant, 1927-1923 Pp 24 
(London H M Stationery Othce ) 3s net 
The Journal ot the East Africa and Uganda Natural History Society 
Nos 33 and 34, May and September 1928 Pp 73 + 2b plates (Nairobi) 
To Members, 7* 6d , to non-Membeis, 15s 
The National Institute tor Research in Dairying its Work and Needs 
Second edition Pp bO (Reading ) 

Proceedings of the Cambridge Philosophical Society Vol 25, Part 2, 
April Pp 121-254 (Cambridge At the University Press ) 7s bd net 
The Scientific Proceedings ot the Royal Dublin Society Vol 19 
(N S ), No 20 A Study of Lactose-fermenting leasts isolated from Milk, 
Cream and Butter By M Grimes and J Doherty Pp 2til-264 
(Dublin Hodges, Figgis and Co , London Wilhims and Norgate, 

Ltd) bd 

British Science Guild The Annual Report ot the E\eeutive Com- 
mittee, i92s-u, presented at the General Meeting of Members, held at the 
Hotel Cecil, Strand, London, 8th May 1929 Pp 2S (London ) Is 
Memoirs ot the Asiatic Society ot Bengal Vol 11, No 2 The Language 
of the Maha Naya-Prakasa , an Examination of Kashmiri as written in the 
Fifteenth Century By Sir George A Grierson Pp ii + 73-130 (Cal- 
cutta ) 2 4 rupees 

Indian Journal of Physics, Vol 3, Part 3, and Proceedings of the Indian. 
Association for the Cultivation of Science, Vol 12, Part 8 Conducted by 
Prof C V Raman Pp 307-450 (Calcutta ) 3 rupees , 4s 
Papers and Proceedings of the Royal Society of Tasmania for the Year 
1928 Pp v+ 191 +32 plates (Hobart) 10s 
Dominion of Canada Report of the Department ot Mines for the Fiscal 
\ ear ending March 31, 19*28 (No 2182) Pp vi+65 (Ottawa P A 
Acland ) 15 cents 

Canada Department of Mines Geological Survey Summary Report, 
1927, Part A (No 2162 ) Pp b5A Summary Report, 1927, Part B 
(No 2172 ) Pp 94B (Ottawa F A Acland ) 

Transactions and Proceedings of the Royal Society of South Austi alia 
(Incorporated) Vol 52 Edited by Prof Walter llowehin, assisted by 
Arthur M Lea Pp iii + 275 -+22 plates (Adelaide) 17s 
Southern Rhodesia Report of the Director, Geological Sui vey, for the 
Year 1928 Pp 18 (Salisbury, SB) 

Modern Safety Rules for use in Chemical Works Part 1 Model Rules 
Pp 39 (London Association of British Chemical Manufacturers ) 
Proceedings of the Society for Psychical Research Part 110, Vol 38, 
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Preussische Staatsbibhothek Handbibliothek des grossen Lesesaals, 
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18, No 12 The Faunal Areas of Southern Arizona , a Study m Ammai 
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Pelmatozoan Root-Forms (Fixation) By Kurt Bhrenberg Pp 76 (New 

The University of Colorado Studies Vol 17, No 1 Pp ii-|-44 
(Boulder, Colo ) 1 dollar 
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Watson’s Microscope Record No 17, May Pp 32 (London 
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Diary of Societies. 

FRIDAY, May 31 

Royal Institution of Gebat Beitain, at 9 —Prof 1 N da C Andrade 
The Air Pump Past and Present 

MONDAY, June 3 

Royal Geogeaphical Society (at Lowther Lodge), at 4 —Special General 
Meeting 

VicTOitiA Institute (at Central Buildings, Westminster), at 4 30 —Sir 
Ambrose Fleming . Nature and the Supernatural (Presidential Annual 
Address) 

Royal Society of Bdinbuegh, at 4 30 —Prof W C MTntosh On 
Abnormal Teeth m certain Mammals, especially in the Rabbit —Dr I 
Sandeman Bands m Hydrogen related to the Fulcher System — 
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J A V Butlei and W 0 Kermack The Action of Salts of Poly- 
nuclear Bases on Colloidal Suspensions and on the Electro-capillary 
Curve —Sir Thomas Muir The Theory of Skew Determinants and 
Pfaffians from 1891 to 1919 

Royal Institution of Great Beitain, at 5 —General Meeting 
British Psychological Society (Education Section) (at London Day 
Training College), at 6 —Miss B M Teny Individual ‘Difficult’ 
Child! en 

TUESDAY, June 4 

Institution of Gas Bnoineees (at Institution of Civil Engineers), at 
10 A M —Annual General Meeting (continued on June 5, 6, and 7) 

Royal College of Physicians of London, at 5 —Dr H H Dale 
Some Chemical Factors in the Control of the Circulation (Croonian 
Lectures) (I ) 

London Natural History Society (at Winchester House, E C ), at 6 30 
— H J Burkill The V orkshire Derwent 
Illuminating Engineering Society (Annual General Meeting) (at Royal 
Society of Arts), at 7 —Dr J P Crowley Some Further Applications 
of Synchronously Intermittent Light for Revealing Moving Machinery 

WEDNESDAY, June 5 

Entomoiaigical Society of London, at 8 —Dr H Scott An Entomo- 
ogical Excursion into Basuto Land 

THURSDAY, June 6. 

Royal Society, at 4 30 — Prof B A Milne The Structure and Opacity 
of a Stellar Atmosphere (Bakenan Lecture) 

Institute of Pathology and Research (St Mary’s Hospital), at 5 — 
Prof W Bulloch The History of Bacteriology 
Royal College of Physicians of I^ondon, at 5 — Dr H H Dale 
Some Chemical Factors m the Control of the Circulation (Croonian 
Lectures) (II ) 

Chemical Society, at S — F Challenger, L Klein, and T K Walker 
The Production of Kojic Acid from Pentoses by Abpergtllns Orym — 
Prof T M Lowry and G Jessop The Properties of the Chlorides of 
Sulphur Part II M olecular Extinction coefficients —M S Lesslie 
and B B Turner The Isomerism of Derivatives of 2-phenylnaph- 
thylene-1 3-diamine —Prof T M Lowry and P L Gilbert Studies 
of Valency Part XIII Further Experiments on the Molecular 
Structure and Configuration of the Quadrivalent Derivatives of 
Tellurium 

FRIDAY, June 7 

Genetical Society (at Linnean Society) (Annual General Meeting), at 3 
—Prof D E Lancefield The Genetics of Drosophila dbscura —Dr C 
Stern Some Recent Work on Drosophila 
Philological Society (at University College), at 5 30 —Dr G T 
Onions The Supplement 

Geologists’ Association (at University College), at 7 30 —Dr A K 
Wells, Dr A Brammall, and others Discussion on The Value of 
Petrographic Character as a Criterion of Age 
Royal Institution of Great Britain, at 9 — C Leonard Woolley 
Excavations at Ur, 1928-29 


CONFERENCES. 

June 5 to S 

South-Eastern Union of Scientific Societies (at Brighton) 

Wednesday, June 5, at 2 45 — W C Wallis Biiglithelmstone of Early 
Times —Sir Arthur Smith Woodward The Willett Collection of Chalk 
Fossils 

At 8 —Sir Arthur Keith Southern Englishmen of the Pre-Roman 
and Roman Period (Presidential Address) 

Thursday, June 6, at 11 am —A H Allcroft Archseological Address — 
A D Cotton The Importance of the Study of Systematic Botany 
At 12 — J H Pull The Blaekpatch Excavations — G Morgan The 
Etiology of Sphseroblasts, or Wood-nodules 
Friday, June 7, at 11 a m — H Dewey The Denudation of the Weald — 
Dr G P Bidder Death (Address) 

At 12 — E A Martin : The Brighton Rubble Drift, and Clift 
Formation —A Griffith Some Sussex Birds and Insects 
At 8 —Reginald A Smith Early British Art (Public Lecture) 
Saturday, June 8, at 10 30 a m —Prof H J Fleure * Regional Survey 
Address 

At 11 30 A M — D Edwards Town and Regional Planning 
June 6 to 16 

International High Tension Conference (at Pans) 

June 11 to 22 

Institution of Electrical Bnginfers — Summer Meeting m France 


PUBLIC LECTURES. 

FRIDAY, May 31 

Chelsea Physic Garden, at 5 — H V Taylor Supplies from the 
Vegetable Kingdom and the Public Health. (Chadwick Lecture) 

MONDAY, June 3 

King’s College, at 5 SO —Prof P Karrer Organic Chemistry (Succeed- 
ing Lectures on June 6 and 6 ) 

FRIDAY, June 7. 

King’s College, at 6 80 —Prof H Wildon Carr The Philosophy of 
Leibniz (Succeeding Lectures on June 10, 12, 14, 17, and 19.) 
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School Science. 

rf"lHOSE in touch with educational circles have 
-•L been aware for some time past of a growing 
dissatisfaction with the scope and treatment of 
school science The Report of the Committee of 
the British Association upon Science in School 
Certificate Examinations ^ thus comes at an oppor- 
tune moment, and will be welcomed by all who 
realize the difficulties of the present position It 
IS not an easy matter to probe to the root of the 
widespread feeling that all is not well with science 
in the schools, but at bottom there seems to be 
a conflict between utilitarian and aesthetic ideals 
Many teachers, recognizing that the majority of 
their pupils will have to wmrk hard for a living, 
feel that they must be given instruction of immedi- 
ate practical value , others emphasize the import- 
ance of training young people to appreciate to the 
full the serene joys of the intellectual life These 
two aims are not necessarily incompatible, and 
their reconciliation might be effected with reason- 
able ease, w^ere not the situation rendered almost 
hopelessly rigid by the incubus of exammations. 

There are in England and Wales eight examining 
bodies which conduct First and Higher School 
Certificate examinations, taken by boys and girls 
at the ages of 16 and 18 , or thereabout, respect- 
ively. Through the activity of the Secondary 
School Examinations Council, these several exam- 
inations have been closely equated, and there is 
now little variation among them in syllabus and 
standard This uniformity is in many ways a 
good thing, but the disastrous result of a compre- 
hensive yet stereotyped examination system has 
been to stifle originality in teaching, and to raise 
the list of examination successes into a fearful idol, 
to be at once worshipped and dreaded The effect 
upon science has been particularly devastating, 
owmg to the special circumstances Science is a 
comparative new-comer to the school curriculum, 
and a mere half-century’s experience has proved 
insufficient to enable teachers to work out the most 
suitable and efficient means of teaching it Yet, 
while still in this immature state, school science is 
becoming petrified by examination requirements, 
and the evil habit of " cramming ’ is likely to 
establish itself firmly unless immediate steps are 
taken to prevent the catastrophe 

The Committee not only points out the danger, 
but makes valuable suggestions for avoiding it. 
It favours a scheme whereby schools may arrange 

^ British Association Eeprints No 23 Report on Science m 
School Certificate Exammations Pp 443-532 (London British 
Association, 1928.) Is 


862 


NATURE 


their own plan of Tvork, and examine their own 
pupils in association with independent boards of 
assessors Such a scheme is already in operation 
in certain technical schools, where a national certi- 
ficate IS awarded under the joint supervision of the 
Board of Education and the Institution of Mechani- 
cal Engineers ; and a similar scheme has been 
adopted by the University of London for the 
examination of the twenty-two training colleges 
allotted to it If a system of this kind were gener- 
ally adopted, with adequate safeguards, teachers 
would have far more freedom to elaborate methods 
and courses of work suited to particular needs, and 
school science would have the opportunity of 
advancing on the lines of true culture 

Present conditions are responsible for a further 
regrettable tendency in elementary science teach- 
ing, namely, a concentration upon formal chem- 
istry, physics, and, to a less extent — ^principally in 
girls’ schools— botany Although something may 
be said for such a study at the stage of the Higher 
Certificate, it is very doubtful whether boys and 
girls of 14 to 16 really derive any great permanent 
benefit from a diluted form of academic science 
The ‘ theory ’ of chemistry and physics, and even of 
botany, is in fact not appropriate to the general 
education of the middle school A few bright 
pupils may benefit, but teachers and examiners 
ahke realize that most of the* candidates are 
drowned in a boundless sea of definitions, laws, and 
hypotheses, of a depth to them unfathomable. 

Still another conspicuous defect in school science 
is the infrequency with which biology forms a part 
of the regular routine Whatever we may regard 
as the primary aims of teaching science to boys and 
girls, we must certainly include among them that of 
imparting an elementary knowledge of the pheno- 
mena of life. It IS therefore extremely disconcert- 
ing to find that many, if not most, of our children 
may pass through the schools without receiving 
any instruction whatever in biology. There are, 
of course, explanations of this remarkable state of 
affairs. In the first place, the majority of science 
teachers have speciahzed in chemistry or physics, 
or both, at the universities, and are thus content, 
in general, to teach those subjects only ; at any 
rate, no active demand for biological work is likely 
to proceed from teachers of the exact sciences 
unless a stimulus is applied from without 
Secondly, it has been — and is — ^maintained that 
biology has too recently emerged from the purely 
descriptive stage to lend itself to the inculcation 
of scientific method, whereas chemistry and physics 
may be very easily adapted to this end. Lastly, 
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we are reminded that biology is based largely upon 
chemistry and physics, and that logic consequently 
demands a study of at least the elements of the 
two latter sciences as a necessary preliminary to 
biological work It is clearly an urgent matter for 
the biologists to show how these difficulties can be 
removed 

Such are the principal facts relating to the present 
condition of science in schools It remains to con- 
sider them in relation to the strife between aesthetic 
and utilitarian ideals which we believe to be the 
real cause of the prevailing controversy Since 
modern civilization depends for its very existence 
upon the apphcation of scientific knowledge, no 
one will deny the importance of teaching young 
citizens a modicum of scientific facts Moreover, 
technical occupations absorb increasingly large 
numbers of workers, and must continue to do so 
as long as civilization persists it may thus be of 
direct practical and financial value to a boy or girl 
to get elementary technical instruction at as early 
an age as possible These two points are, in brief, 
the arguments of the utihtarian school, and they 
undoubtedly have much weight If they carry the 
day, they will tend to preserve the existing scheme 
of formal chemistry and physics, and to exclude 
biology until biological callings have increased to 
such an extent as to offer wide and immediate 
prospects 

Even those teachers, how^ever, who most strongly 
urge the utihtarian aims agree that science, as 
part of a general education, should do more than 
impart useful information There is, in fact, an 
almost universal feeling that the aesthetic side of 
science is ultimately the most vital, but opinions 
differ as to the degree and manner in which this 
aspect IS to be emphasized Stern disciplinarians, 
who themselves experience an austerity of pleasure 
in fundamental scientific philosophy, make super- 
human efforts to transmit some shadow of this 
pleasure to restive school certificate sets , the rare 
occasions on which their labour gets the full 
appreciation it deserves are a sufficient recompense 
for many failures It is a commonplace that such 
teachers are usually regarded with no little rever- 
ence by their pupils in after years, but the reverence 
is rather for the man than for his teaching 

There are, again, those teachers who strive ' to 
make science easy’, and in doing so run dangerously 
near the borderline of insipidity • scientific facts, as 
such, are of no greater educational worth than the 
date of Waterloo or the names of Henry VIII ’s 
wives To know how an electiic bell works is 
not necessarily to be educated It is seductively 
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attractive to make one’s science course a series of 
superficial explanations of devices and phenomena, 
and to imagine that one is revealing the beauties 
of science 

This has been the chief criticism levelled at 
' everyday science ^ science for all’, or ' general 
science ’ , but it is a criticism easily disposed of, 
since it rests upon a misunderstanding The advo- 
cates of ' general science ’ have been envisaged as 
those who would replace the very real (if limited) 
benefits of formal science by the illusory returns of 
a shallow smattering Nothing could be farther 
from the truth ' General science as properly in- 
terpreted bv the C6mmittee, is an attempt to make 
children see science steadily and to see it whole , 
to enable them to assimilate scientific principles and 
scientific method by a consideration of phenomena 
from the point of view of every relevant branch of 
science , and to increase their capacity for intel- 
lectual pleasure by opening to them the inexhaust- 
ible treasures which science discovers m the world 
of everyday life The ‘ general scientists m fact, 
are thorough-going supporters of the aesthetic aim, 
though sometimes they disguise their real senti- 
ments by pointing out the immediate practical 
value which the course they suggest may possess. 
It is true that a scheme of ‘ general science ’ may 
include lessons on severely practical topics, but the 
whole spirit of the course is to relegate the purely 
utilitarian aim to a definitely lower place 

Unfortunately, ‘ general science ’ has to fear two 
extremely serious perils. The first is that it can 
so easily be transformed mto a grotesque caricature, 
becommg, indeed, the smattering which it strives 
to avoid. The second is that it is mcomparably 
more difficult to teach than the formal chemistry 
or physics or botany at present m vogue If it is 
to achieve its purpose, the first essential is to dispel 
the notion that ‘ general science ’ is a soft option, 
to be welcomed for the sake of weaker candidates, 
but otherwise to be disparaged This difficulty in 
teaching will, we fear, be very troublesome to over- 
come, but examining bodies may do something by 
encouraging schools to take general science, and by 
allowing a wide choice of questions in the papers. 

Speciahzation at the later stage, that of the 
Higher Certificate, is probably inevitable. Yet we 
admit surprise at the qualified blessing which the 
Committee gives to the Higher Certificate Examina- 
tion, for we cannot bring ourselves to beheve that 
it is good for boys and girls of 16-18 to devote 
three-quarters of their school time to the study 
of only two or three special subjects. We should 
hke to see a broader basis for the examination, 
No. 3110, VoL. 123] 


with a less intensive treatment. Similar remarks 
apply to the university scholarship examinations, 
which demand what is practically degree know- 
ledge from the candidates, and do more to sophisti- 
cate adolescent education than any other single 
factor E J. Holmyari). 

The Place of Science in our View 
of History. 

Tlie History of British Civilization By Dr. Esme 
Wingfield - Stratford. Vol 1 Pp xv -f 574. 
Vol 2 Pp viii 4-575-1332 (London George 
Routledge and Sons, Ltd. , New York Har- 
court, Brace and Co., Inc , 1928 ) 425. net. 

O N several occasions the pages of Nature 
have afforded evidence of the growing im- 
portance taken by science in the writing and teach- 
ing of history It is, in fact, at the root of the 
difficulty which w^as dealt with recently in one of the 
leadmg articles How to secure that our political 
leaders — and one might well add leaders of all other 
kinds — should approach their business in a scientific 
spirit ^ There are, of course, many ways by which 
the change will come, and is coming, but it may 
be doubted whether any way will affect a larger 
number of persons than that of infusing the ordinary 
teaching and view of history with some notion of 
the part that science has played in the process. 
For we all learn some history Not only at school 
but also m after life, so far as we do any serious 
readmg at all, it is of a historical kind , floods of 
memoirs and biographies are being constantly 
poured out by the press 

Here is the main source of intellectual influence 
which is playing upon the more thoughtful sections 
of the pubhc , it is here that science must make 
its way It is therefore an interesting study — 
more interesting every time — to measure the space 
which science occupies in works of general scope, 
especially when they purport to talk of civilisation 
as a whole, and, most of all, of modern civilisation 
Such a book has just appeared in Mr. Wingfield- 
Stratford’s ‘‘History of Civihzation”, which has 
had a remarkably good press and promises, if he 
can induce his publishers to produce a cheaper 
edition, to have a powerful influence in forming 
British opimon about its own past It has all 
the elements of sound popularity for an English 
public, a vigorous full-blooded style, a freedom of 
personal judgment, an absence of pedantry or the 
apparatus of learning, a readiness to admit national 
crimes and defects, and a glorious ending on the 
right side, with the British Commonwealth of 
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Nations standing for the cause of humanity, and 
encompassed by the greater League of all nations 
It IS a capital and most interesting book, well 
deserving its success But we are looking at it 
here from the special point of view of science, and 
in that respect it marks an advance, and yet, even 
perhaps more strongly, shows where the next 
advance must follow Some six or eight short 
sections out of 1300 pages are given to an account 
of the men of science themselves, who, except 
Roger Bacon, are justly appreciated, and the right 
place of science, in first accelerating and then 
controlling the Industrial Revolution, is well in- 
dicated. This is something to be thankful for, 
much more and in a better spirit than in the books 
of our youth, where we were lucky if we found 
Newton mentioned at all, even as Master of the Mint 
It IS still very inadequate, however, and we 
should like to make the inadequacy patent to Mr 
Wingfield -Stratford and any other open-minded 
writer of books on history by two considerations, 
one of a particular and the other of a general kind. 
To take the particular example first He gives 
us pages of a highly amusing and instructive kind 
on the progress of Mr Bernard Shaw to fame, his 
shameless self-advertisement, his gibes and clever 
plays. He does not do this on account of his 
socialism, for it does not appear that the author 
is a socialist He does it because of its personal 
interest and because m the end Mr Bernard Shaw 
did attain the notoriety at which he aimed. No 
doubt also it is one of the reasons why we find the 
book so interesting Now just at this time one 
of the greatest pieces of scientific construction in 
the history of manland was going on, the develop- 
ment of the new astronomy which has given us 
the amazing view of the universe which fills the 
mind of all who have approached it with a fresh 
unquenchable curiosity and the prof oundest admira- 
tion for its creators It happens that the two 
most prominent names in this army are Enghsh- 
men, Jeans and Eddington, and their work must 
have a lasting mfiuence on the way we both think 
and act. Yet m the book before us there is not 
a word about it 

That IS one of many cases which might be quoted 
from a book in which the general spirit of the 
author is quite favourable to science. If these 

things are done in the green tree '2 The 

general criticism connected with this is more 
intangible and may not carry conviction so readily 
to every mind This book, and most surveys of 
modern history, end on a note of poignant resigna- 
tion, not of despair but of horror and uneasiness, 
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of hope against hope We believe this tone to be 
largely due to the divorce of the literary mind from 
science . The hterary mind being personal, sensitive , 
and often ephemeral, is naturally obsessed by the 
suffering and tragic conflicts of the War It is 
right that we should have these things brought 
prominently before us. A heartless science would 
be worse than untutored savagery But it is 
essential that those who aim at putting forward 
a general view of human progress, which is what 
a ‘ history of civilisation ’ must mean, should have 
regard to the dominant and lasting factors. 

On this view, what is the most striking fact 
about the world towards the end of the nineteenth 
century and the beginning of the twentieth, above 
all in the throes of the War ^ Surely its stability 
in spite of conflict, its recovery in spite of stupendous 
loss Were a stranger from Mars to visit this planet 
without a knowledge of what we have gone through 
m the last fifteen years, he would not report a scene 
of desolation or decadent idleness or internecine 
strife, but a hive of industry, a network of inter- 
course, a fertility of invention, and a range of 
thought which, on inquiry, would appear far to 
exceed anything in the human record. The black 
spots, such as parts of China and Russia, would 
also on inquiry be found to be precisely those places 
where the organisation, provoked and carried out 
by scientific thinking, were the least developed. 

It is curious that this, which will certainly be 
the most commonplace observation about twentieth 
century civilisation by the historians of the future, 
IS at present so rarely made It is due no doubt 
to the political and still more the literary preoccupa- 
tion of the bulk of contemporary historians The 
League of Nations is gradually but with difficulty 
fighting its way into the pages of history and the 
everyday thinking of mankind But the founda- 
tions of the League, which lie much more m the 
cultural, economic, and scientific region than in the 
declarations of statesmen, have still to be dragged 
mto the daylight The activities of commerce 
and transport, the agreements as to disease, 
hygiene, slavery, and the like, above all the supreme 
constructions of the mind, such as the new cos- 
mogony instanced above, are all international and — 
in the broad sense — scientific, and, until the his- 
torians come to their work with a mind awake and 
to some extent instructed on this side, justice wiU 
not be done to the most vital aspects of the modern 
world Above all books, a ‘ history of civilisation ’ 
should give due place to these things, for what is 
modern civihsation if we leave out science 

E. S Marvin. 
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Statistical Mechanics. 

Statistical Mechanics . the Theory of the Projperties 
of Matter m Equilibrium Based on an Essay 
awarded the Adams Prize in the University of 
Cambridge, 1923-24 By R H Powler Pp 
viii + 570 (Cambridge : At the University Press, 
1929 ) 355. net. 

T he motion of a given conservative dynamical 
system is a problem which can be reduced to 
the consideration of the properties of the functions 
defined by its Hamiltonian equations of motion. 
These equations are themselves deduced by allow- 
ing infinitesimal departures of the system from its 
actual course In an endeavour to base the laws of 
thermodynamics on mechanical grounds, Maxwell, 
Boltzmann, and Clausius were led to consider 
assemblies of similar systems, each possessing its 
own configuration and velocities Even were it 
possible to describe minutely the configuration 
at a given time of each member of an assembly 
consisting of a large number of such systems, it 
IS doubtful whether our senses would be acute 
enough to appreciate the imphcations of such a 
description. 

There is, however, another direction in which 
such inquiries may be pursued, namely, in an 
investigation of the law of distribution at a given 
instant of all the systems among the various possible 
configurations and velocities. The number of 
systems which fall within given infinitesimal limits 
of configuration and velocity will in general depend 
not only on the generalised co-ordinates and 
momenta, but also on the time. Where this 
dependence does not involve the time, we have 
statistical equihbrium. The problem which is now 
of paramount interest is the search for the normal 
or time-average properties of such an assembly. 
The only method of finding these averages which 
IS amenable to exact treatment appears to be an 
identification of them with averages taken over 
the accessible phase-space of many dimensions by 
means of which the configuration and velocities of 
the assembly may be described 

The average value of statistical mechanics may 
be regarded, as indeed they were by Boltzmann, 
Gibbs, and Planck, as values of maximum frequency 
of occurrence. Mr R. H. Powler prefers to obtain 
them by assigning ' weights ’ rather than proba- 
bilities, a method which leads to a more rigorous 
mathematical treatment . As the Immediate ob j ect 
IS to treat statistical problems from the point of 
view of the classical quantum theory, this theory 
IS regarded as fundamental, and classical systems 
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are introduced as the limit, for large quantum 
numbers, of quantised systems This unusual 
procedure is justified by the remark that the laws 
of quantised systems cannot be obtained from 
those of classical systems The rules for assigning 
weights and the definition of normal properties as 
averages over the accessible phase-space are of 
course the crux of the whole matter , they may 
even be looked upon as a postulation of the solution. 
No attempt is made to disguise this logical hiatus, 
and it would seem that some such gap must always 
arise in the application of a mathematical theory 
to the physical world It is, indeed, an advantage 
that the crucial assumptions should not appear in 
a more subtle way 

The rules for weighting are as follows * 

(i) To each element of phase-space of a classical 
system is attached a weight proportional to its 
extension, namely, 

{dp^ . . . dq,)lh‘. 

(ii) To each mechanically possible stationary 
state of a non-degenerate quantised system is 
attached a weight unity. 

(m) To each state of a degenerate system is 
attached a weight equal to the number of different 
stationary states of some non-degenerate system 
which coalesce under adiabatic transformation in 
the limit to form the given state of the degenerate 
system. 

No general proof has been given that the w'eight 
of a degenerate system so defined is unique, nor is 
a general rule available for counting the non- 
degenerate states This can scarcely be called a 
defect of the method, but is rather a limitation on 
our present state of knowledge. These weights are 
adiabatic invariants m the sense of Boltzmann. 
A simple example of an adiabatic invariant was 
given by Einstein in 1911, namely, the ratio of the 
mean kinetic energy of a simple pendulum to its 
period when the string of the pendulum is shortened 
infimtely slowly. 

Having arranged a system of weighting, the 
next step is to calculate average values. This is 
done by constructing partition functions, which in 
the simplest cases are power series, the coefficients 
of which are the weights. The average values are 
expressed as contour integrals involving these 
partition functions, and these integrals are then 
evalued by the method of steepest descents. This 
IS an extremely elegant and powerful mode of 
attack, and it is significant that the parameter S 
which presents itself in the application of the 

zl 
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method can be interpreted as a function of the 
absolute temperature T, the actual relation being 
^ * , where Ic is Boltzmann’s constant Gibbs 

considered assemblies of classical systems canonic- 
ally distributed in phase, that is, those in which 
the index of probability is a linear function of the 
energy and containing a ‘ modulus of distribution ’ 
analogous to the temperature. The partition 
functions are the generalisation for quantised 
systems of the phase integrals of Gibbs. 

After applymg the above considerations to 
obtaining the statistical distribution laws of 
perfect gases, crystals, radiation, etc , the relation 
of thermodynamics to the equilibrium theory of 
statistical mechanics is established by showing that 
thermodynamical laws are true for the assemblies 
considered. An extremely interesting and search- 
ing criticism is given of the method originated by 
Boltzmann and extended by Planck of introducing 
entropy by relating it to probabihty, a method 
which is claimed to be “ obscure or misleading and 
certainly unnecessary The author’s argument is 
cogent and deserves to be read with care, but it is 
certainly surprising that the method has passed so 
long unchallenged. 

From this point the theory is developed in 
numerous aspects , Nernst’s Heat Theorem, im- 
perfect gases, thermionics, stellar interiors, to 
mention a few of the topics treated. Dr Lennard- 
Jones has contributed an interesting numerical 
survey of mtermolecular forces The author’s 
object has been throughout to develop a consistent 
theory completely, and this object has certamly 
been achieved. The bearing of the new mechanics 
has been summarised in the last chapter, the 
important result being found that the accessible 
phase-space of the classical theory must be cut 
down to states appertaimng to a selected group of 
wave-functions 

The leading comprehensive treatise in English 
on the statistical mechanics of an assembly of 
classical conservative dynamical systems is that of 
J. W Gibbs, published in 1902 Since that date 
mechamcal ideas have travelled far, and in the 
light of the new mechanics we have now to talk 
of a classical quantum theory. Mr. Fowler has 
written a worthy successor to the work of Gibbs, 
and it is to be hoped that, when the time is ripe, 
it will be followed by a treatise based entirely on 
the new mechanics Until that time arrives the 
present volume must remain the most authori- 
tative source of information on the subject as 
a whole. 

L. M. Milne-Thomsok 
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Statistics in Biological Research. 

Statistical Methods for Research Workers. By 

Dr R. A Fisher (Biological Monographs and 
Manuals, No 5.) Second edition, revised and en- 
larged. Pp xin-269. (Edinburgh and London ’ 
Oliver and Boyd, 1928 ) 155 net. 

W ITH the increasing application of statistical 
methods to new fields of work, the problem 
of the handling of small samples has become more 
and more important It is true that the larger the 
sample the more trustworthy are the inferences 
which can be drawn from it, but there are certain 
problems, whether biological or industrial, in which 
the time and cost involved in obtaining even a 
moderately large sample would be quite prohibitive 
This need for a development of small sample theory 
has emphasised the importance of placing the 
methods of inference on a clearly defined and logical 
basis For loose thinkmg and careless interpreta- 
tion are both easier and more dangerous when deal- 
ing with small than with large samples The aim 
of the statistician must be to bring the simplifying 
assumptions of theoretical analysis into correspond- 
ence with the varied and complex situations of 
practical work. 

Dr. Fisher sets out in the introduction to this 
book, of which a second edition has been pubhshed 
recently, what may be termed his statistical philo- 
sophy It may not perhaps be easy to follow at a 
first reading — perhaps not before his mathematical 
papers published elsewhere have been read and if 
necessary interpreted in more familiar terms — but 
a grasp of the ideas involved is essential to a clear 
understanding of his methods. These are perhaps, 
after all, more like those criticised than he will 
allow, but the line of approach is somewhat different 
His aim has been to develop on systematic lines a 
series of tests appropriate for use in a great variety 
of problems This has involved a very considerable 
extension of theory, based in several cases upon a 
most elegant use of the geometry of multiple space. 
These proofs are not, of course, given in the present 
book, which is primarily intended for biological 
research workers, but the practical applications of 
the methods to a variety of problems are given with 
numerical illustrations, and the necessary prob- 
abihty tables 

To discuss how far the author has achieved his 
object of puttmg clearly before the research worker 
the means of applying statistical tests, would 
require perhaps a reviewer who is a non-mathe- 
matical biologist. There is one criticism, however, 
which must be made from the statistical point of 
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view. A large number of the tests developed are 
based upon the assumption that the population 
sampled is of ‘ normal ’ form That this is the case 
may be gathered from a very careful reading of the 
text, but the point is not sufficiently emphasised 
It does not appear reasonable to lay stress on the 
‘ exactness ’ of tests, when no means whatever are 
given of appreciating how rapidly they become in- 
exact as the population sampled diverges from 
normahty That the tests, for example, connected 
with the analysis of variance are far more depend- 
ent on normahty than those involving ‘ Student’s ’ 
;2 (or t) distribution is almost certain, but no clear 
indication of the need for caution in their apphca- 
tion is given to the worker It would seem wiser 
in the long run, even in a text-book, to admit the 
incompleteness of theory in this direction, rather 
than risk giving the reader the impression that the 
solution of all his problems has been achieved 
The author’s contributions to the development of 
‘ normal ’ theory will stand by themselves, both for 
their direct practical value and as an important 
prehminary to the wider extension of theory, with- 
out any suggestion of undue completeness 
A last chapter on the principles of statistical 
estimation has been added to this edition. It 
provides a good illustration of the application of 
the ideas contained in the introduction and else- 
where, although perhaps it may prove stiff reading 
for the biologist 


Our Bookshelf. 

The Works of Aristotle. Translated into Enghsh 
under the Editorship of Dr. W. D. Ross Vol. 1 • 
Categonce and De Interjpretatione, by E. M. 
Edghill , Analytica Friora, by A. J. Jenkinson ; 
Analytica Posterior a, by G- R. G. Mure ; Topica 
and De Sophisticis Elenchis, by W. A Pickard- 
Cambridge Pp iv + 652 (Oxford ; Clarendon 

Press , London . Oxford University Press, 1928.) 
155 net 

This substantial volume is the first of a series to 
be added to the well-known Oxford translations, 
which IS to include the whole of the extant works of 
Aristotle. The six treatises of which this book 
consists constitute Aristotle’s immense contribution 
to what became known later as the science of logic. 
The translation faithfully reflects the nature of that 
contribution 

One might gather from the statements made m 
many a compendium of the history of philosophy 
that Aristotle worked out a systematic treatment 
of logical science This is not the case AU the 
same", he was the real founder of logic as a distinctive 
discipline, and it was he who made the wonderful 
discovery of the nature of syllogistic inference. 
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His work is set forth in this translation in a manner 
which will not only satisfy the scholar, but will 
also make it accessible to educated readers who 
cannot pretend to be scholars. The four con- 
tributors to the volume have worked under the 
general editorship of Dr. W. D. Ross, whose 
guidance and inspiration each of them in turn 
gratefully acknowledges. 

The Statesman's Year-Book * Statistical and His- 
torical Annual of the States of the World for the 
Year 1929. Edited by Dr M Epstein. Sixty- 
sixth Annual Publication. Revised after Official 
Returns Pp. xxxii + 1448. (London : Macmillan 
and Co , Ltd , 1929 ) 205 net 

This valuable year-book has again undergone a 
thorough revision and incorporates the latest 
official statistics up to the time of going to press. 
The lists of books of reference have also been 
revised Notable events have occurred in many 
States during the year, such as the establishment 
of a central government with new capital in China, 
the transformation of Albania from a republic to 
a monarchy, and the restoration of the temporal 
sovereignty of the Pope These and other events 
are duly noted, but the list of separate States now 
remains the same, and there have been few terri- 
torial readjustments during the year The intro- 
ductory tables include several of world production 
of selected commodities In one respect the value 
of the book' could be enhanced that is, by the 
mclusion year by year of more tables of this kind. 
There is the usual section on the League of Nations. 
The coloured maps show the City of the Vatican 
(on a large scale) and the Peru-Colombia boundary 
adjustment The size of the book has been slightly 
reduced, mainly by the condensation of the index, 
which does not, however, impair its value 

The Annual Register a Review of Public Events at 
Home and Abroad for the Year 1928. Edited by 
Dr. M Epstein Pp. xiv-f316 + 166. (London, 
New York and Toronto . Longmans, Green and 
Co., Ltd., 1929.) 305. net. 

This well-known work of reference has now 
reached its hundred and seventieth volume, a 
length of life which alone expresses its value It 
contmues on the lines of previous issues The first 
part, consisting of about 300 pages, is a survey of 
the history of the world during the year As usual, 
this survey is conspicuous for its completeness and 
lucidity Nothmg of importance seems to be 
omitted In the second part of the book there are 
a chronicle of events which do not fall within the 
scope of the historical survey, and obituary of some 
hundred or more eminent men of all nations. The 
retrospect of achievements durmg the year devotes 
nme pages to a record of science, which is httle 
enough compared with literature and finance, but 
the scientific chapter is nevertheless an excellent 
survey of the year’s progress The public documents 
given in full this year are the Kellogg Pact, the 
Convention of the Pan-American Union, the Agree- 
ment with Transjordania, and the Anglo -Chinese 
Treaty. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return ^ nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

New Evidence of the Action of Sunlight on 
Aurora Rays. 

On Mar. 15 last I received information from the 
State Telegraphic Department that earth currents 
were disturbing the telegraphic service Believing 
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Rayleigh,^ I was able to localise an aurora arc in the 
northern sky during the twilight, long befoie it was 
possible to distinguish it visually. 

The photographic work began as soon as the sky 
had become dark enough, and a long senes of photo- 
grams were taken simultaneously from two, three, or 
four stations during the whole night ; among these 
are 14 qmte successful ones from two stations, 38 
from three stations, and 12 from four stations I led 
the work from my station Oslo, but was obliged to go 
home about midnight G.M.T. Before going away I 
asked my excellent collaborators, Wesoe and Tveter, 
to continue until the dawn and keep a good look-out 
for sunlit aurora rays, which might probably appear 
in the late hours of the night Their perseverance was 




TOmte Oslo. Koxgsbeko 

Fia 2 — Photographs of aurora taken simultaneously at the places indicated under them 


that we should have an aurora in the evening, I 
warned my four photographic stations, Oslo, Kongs- 
herg, Tomte, and Oscarsborg, to be ready for action 
immediately after sunset. Using the excellent type 
of direct vision spectroscope described by Lord 
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richly rewarded At 2 h 40 m G.M.T , three hours 
before sunrise, there suddenly appeared in the north- 
east long bluish pale aurora rays which developed 

‘ "On Visual Observations of the Aurora Line m the Spectrum of the 
Sky at Night”, Gerlands Bextrage zur Oeophysil, vol 19, pp 292-297. 
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westwards and continued until 3 h 30 m. G.MT, 
Meanwhile, at the station Oscarsborg, where Hafnor 
was working, the sky had become overcast, but the 
other three stations were now taking simultaneous 
photographs as fast as possible one after another, and 
a large number of successful photograms were se- 
cured. At Oslo the photographs were taken by 
Tveter , at Kongsberg by Busengdal junior , and at 
Tomte by the Antarctic explorer Carsten Borch- 
grevink. 

The measuiement and calculation of those sunlit 
aurora rays have been made by my assistant Wesoe 
and myself, and their position relatively to the 
earth’s shadow calculated. Also the other not-sunlit 
aurora rays of the same mght have been treated in 
the same manner 

On the accompanying diagram (Fig 1) is seen the 
position of all the rays of the mght of Mar. 15-16 
compared with the position of the earth’s shadow. 
The figure represents a vertical section of the earth, 
and the tangent to the earth’s surface is the boundary 
between the sunlit and dark atmosphere For each 
point of an aurora ray the position in the vertical 
plane through the centre of the 
earth and the sun is marked 
« by a small circle On each 
aurora ray two points are cal- 
^ culated and combined with a 

'^•5 straight line representing the 

ray. This line is continued 
^ * beyond the points as far as the 
photographs indicate. If the 
ray passes out of the photo- 
graphic field it IS marked by 
an arrow, and if the foot or 
^ summit can be seen on the 
1^ photograph no arrow is given 
• 2 The high rays were all lying 
^ in sunshine, and their lowest 
^ points, which have been meas- 
ured with great care, are situ- 
Osfo! s-ted near the boundary be- 
5dby tween sunlit and dark atmo- 
wnts sphere. Some of the rays have 
)er ’ their summits nearly 700 kilo- 
metres above the earth, and 
all he far to the north, some even in the zemth of 
Tromso and northern Finland The measurements 
are particularly trustworthy on account of the long 
base-lines, 46 68 km from Oslo to Tomte, 65 70 km. 
from Oslo to Kongsberg, and 105 14 km from Kongs- 
berg to Tomte. The results have further been con- 
trolled by calculating the height in choosing either 
Oslo — Tomte, Oslo — Kongsberg, or Kongsberg — 
Tomte as base-lines 

In contrast to these high rays, lower rays are seen 
to the right on the same diagram ; they he in the 
daik part of the atmosphere. Thus some of the same 
general features are seen here as on the diagram pub- 
lished in my communication to Nattjee of Jan 19, 
1929. A new and extremely interesting phenomenon 
was, however, observed with certainty on that mght 
for the first time. Some of the rays consisted of 
two luminous parts, one situated in sunlight and 
another in darkness and connected by an invis- 
ible part, stretching from the boundary of the sun- 
light and downwards. These rays are indicated on 
Fig. 1, the invisible part being dotted. On Fig. 2 
are seen the photographs of the rays at 3 h. 16 m 29s. 
GMT. 

The constellation Auriga with the star Capella are 
clearly seen on the photographs. A sketch of the 
situations of the principal ray is seen on Fig. 3. On 
the right border we have chosen the corresponding 
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points 1, 2, 3, 4, 5, 6, and with the different base-lines 
the following heights weie found in km . 


The lowest point of the upper part was found to be 
at about 296 km and the highest point of the lower 
part to be at about 223 km. above the earth’s surface ; 
calculating the height of the boundary between sunlit 
and dark atmosphere at the situation of the ray, we 
found it to be 275 km 

Thus the bundle of corpuscular rays causing the 
aurora ray at first illuminates the upper sunlit atmo- 
sphere ; then the illumination ceases at the beginning 
of the dark atmosphere but begins again lower down, 
when the density of the air is great enough to excite 
luminosity. The action of sunlight may be a direct 
one, as mentioned m my former note, or an indirect 
one m forming a tail which becomes luminous where 
it IS penetrated by the bundle of corpuscular rays 

Carl StOrmer, 

Oslo. 


. A Property of Superconducting Metals. 

In a recent article by Kapitza {Proc Roy. Soc , A, 
123, 342; 1929) it is suggested that (1) supercon- 
ductivity IS a general phenomenon, which can exist 
in all metals, but (2) is “ masked by an additional re- 
sistance which does not disappear in most metals at 
low temperatures ”. This additional resistance is sup- 
posed to be due to “ structural and chemical imperfec- 
tions of the metal”. Regarding (1), it appears that 
the superconductors have a peculiar hitherto unnoticed 
property, which will be presented in more detail be- 
low. Because of this, I am inclined to believe that 
(1) IS incorrect (to all practical purposes), and that 
one could with equal right say that ferromagnetism 
is capable of existing in all metals, but is masked by 
other effects in some. As to (2), it would seem that, 
smce the conductivity in the superconducting state 
IS of an entirely different order of magnitude from that 
of the conductivity of any normal metal, the additional 
resistance disappears owmg to the short -circiutmg, 
by the pure superconductor, of the impurity or struc- 
tural imperfection. In the system non -superconductor 
+ impurity, the two resistances are not of such greatly 
different orders of magmtude, and so the impurity 
may have a quite marked effect on the resistance. 

If one plots relative resistance against temperature, 
for the various metals (excluding bismuth), with the 
aid of the tables given by Onnes and Tuyn (Comm., 
Leyden, Supp No. 58), then the curve is as follows : 
(1) At low T, for non-superconductors, approximately 
horizontal, with a fimte intercept on the resistance 
axis, (2) at higher T, convex toward the temperature 
axis, and (3) at still higher T, hnear in T over a large 
range of temperature. In an analogous fashion to 
Kapitza’s, one can extrapolate the two linear parts 
(1) and (3) to intersection, and obtain a ‘ critical tem- 
perature When one plots this critical temperature 
against atomic number, the curve resembles somewhat 
that of the plot of the Debye characteristic tempera- 
ture 9 against atomic number, although the con- 
nexion, if any, subsisting between these two tem- 
peratures IS by no means obvious. The striking fact 
that IS observed is that in the case of superconductors, 
including the newly discovered ones, tantalum and 
thorium, the critical temperature lies quite low, 
and probably lower than in the case of non-super- 
conductors. That IS, the temperature coefficient of 


Fig. 3 — The rays as 
from Kongsberg, < 
and Tomte are marke 
the letters K, C, an 
Corresponding p( 
have the same numb 
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Point 1 
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Oslo-Tomte 
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314 

363 


Oslo-Kongsberg 


151 
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323 
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Kongsberg-Tomte 

100 

157 

214 

316 

361 

409 
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relative resistance for part (3) of the curve is more 
nearly for the superconductors than for the other 
metals For the same part of the curve, at any given 
temperature, that metal is most likely to become a 
superconductor which has the greatest relative re- 
sistance. One cannot say that every superconductor 
has a low characteristic temperature, that of tantalum 
being at 243° K (F. Simon, Ze^ts /. Phys Chem., 129, 
334 ; 1927). No superconductor as yet discovered 
has, however, a high critical temperature, and this 
fact seems to be more than a chance coincidence. 

A superconductivity model which gives a quahtative 
picture of most of the facts is easily set up. One may 
think of a crystal as composed of two systems inter- 
acting with each other, namely, (1) the lattice with 
its characteristic vibrations and (2) the electron system, 
considering the lattice ions at rest In case (2), which 
includes electromc interaction, one may, theoretically, 
solve a Schrodmger equation and obtain eigenvalues 
and eigenfunctions. The system (1) may then be 
considered as a perturbation acting on (2). One can 
assume that, in the superconducting state, the lattice 
has not sufficient energy to impart it in the form of 
kinetic energy to the electrons, but that the latter 
may only change their magnetic energy Probably, 
also, there is no net exchange of momentum between 
electrons and lattice. There subsist, then, no in- 
elastic collisions and no elastic collisions with loss of 
momentum, so that no resistance can enter. 

As to the influence of the magnetic field and its 
parallelism with that of the temperature, one can be 
guided by the Heisenberg picture of ferromagnetism 
At T = 0f in a vanishingly weak external magnetic 
field, the elementary magnets (electron spins) all point 
in the same direction. If energy is imparted to the 
system, either because of an external field being 
applied, or the temperature being increased, then 
some spins will now be ‘ antiparallel ’. It is assumed 
that the first excited kinetic energy level lies qmte 
high for the superconductors, so that the magnetic 
energy cannot be converted into kinetic energy. This 
marks the essential difference between superconduct- 
ivity and ferromagnetism, as in the latter case the 
kinetic energy levels he so close together (probably) 
that magnetic energy may be converted readily into 
kinetic energy and the system will come to equilibrium 
when as many spins as possible are parallel (consistent 
with the temperature agitation), while in the former 
case such a balancing between spins and temperature 
agitation is not possible 

This picture is advanced only tentatively, to account 
for the sharpness of the transition temperature and 
the parallel effects of magnetic field and temperature 
Whether it is right or not will only be Imown when it 
becomes possible to correlate, at least quahtatively, 
the value of the transition temperature with other 
properties of the metal, and to explain the connexion 
of superconductivity with the character of the re- 
sistance curve. James H. Bahtlett, ]un. 

Zurich, April 27. 


Mb. Babtlett brings up in his letter a very inter- 
esting view to explain the disappearance of the residual 
resistance at the threshold temperature in supra- 
conductors. As this residual resistance is produced 
by impurities or structural imperfections, it is sug- 
gested that it can be short-circuited by the perfect 
(healthy) paths of the conducting metal, which 
suddenly acquire an abnormally high conductivity of 
quite a different order from that observed in ordinary 
metals. 

This picture, however attractive it is at first glance, 
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presents some difficulty on comparison with experi- 
mental data. If we take, for example, the measure- 
ment by Meissner of the resistance {Phys Zeit., p. 725 ; 
1926) of very good crystals of gold, cadmium, and 
zmc, in which the residual resistance is many times 
smaller than in ordinary wires, this makes it possible 
to estimate the value of the ideal resistance at a low 
temperature more accurately, and it appears that at 
4 2° K, the ideal resistance cannot be of a greater 
order than 10"® of that observed at 273° K., and if we 
extrapolate the ideal resistance to 1 3° K,, we find it 
to be less than 10"’ or 10"®. Only the upper limit can 
be fixed from present experiments, and the actual 
ideal resistance may be any number of times smaller 
This order for the upper limit of resistance corresponds 
to that fixed by present measurements for all supra- 
conductors (except lead, where it was proved to he 
less than 10"^^) Thus there is no experimental evi- 
dence “that the supraconductive resistance is of any 
entirely different order ” from the ideal resistance of 
a metal at a correspondingly low temperature. 

According to Mr. Bartlett’s view, this low ideal re- 
sistance of the healthy spot of the crystal must short- 
circuit the bad spots which contribute the additional 
resistance even for non-supraconductors, and this does 
not agree with experimental evidence , for most of 
the metals the additional resistance remains practi- 
cally constant in the range of the lowest temperature 
On the other hand, McLellan, Niven, and Wilhelm 
[Phil Mag , p. 678 ; 1928) find that although 2 per 
cent of cadmium added to lead increases very much 
the residual resistance, the lead still remains a supra- 
conductor In this case it seems to me there is very 
little room left for the healthy undisturbed crystal 
lattice, as in a line of atoms, on an average a cadmium 
atom will be separated by only 3 or 4 atoms of lead 
The sketch of the theory of Mr. Bartlett is very in- 
teresting, and it will be most important to see it worked 
out and tested by experiment It seems to me that at 
present the greatest difficulty which meets any theory of 
supraconductivity is to account, not for the high value 
of the conductivity, but for the suddenness of the 
phenomenon. This is especially difficult, since the 
experiments definitely indicate that no structural or 
thermal phenomenon occurs at the threshold tem- 
perature, and I fail to see how Mr. Bartlett accounts 
in his theory for the suddenness of the appearance of 
supraconductivity. In any event it is evident that, 
according to his views, the mechanism of supra- 
conductivity must take place in the healthy paths of 
the metal, and we must expect that the threshold tem- 
perature will be independent of the kind of impurity 
and a constant for any given supraconductor. This 
does not seem to be strictly the case ; for example, 
in indium in different specimens the threshold 
temperature was found to be different (Tuyn and 
Kamerlmgh Onnes, Com., Leyden, No. 167a, p 6) 

On my view, which was supported by the evidence 
obtained in experiments on change of resistance in 
magnetic fields, the phenomenon of supraconductivity 
is accounted for by the sudden disappearance of the 
disturbances produced by imperfections in the metal 
which are the reason for the additional resistance. 
The advantage of this view is, first, that as the change 
must take place only m local spots in the metal, no 
change in the general state of the metal will be required 
as actually observed (possibly, if the impurities amount 
to several per cent, such a change may be experimentally 
traced) . Secondly, we should expect that the threshold 
temperature would vary with different impurities intro- 
duced m the metal. It is evident that on this 
suggestion it is practically inevitable that all metals 
at low temperatures will become supraconductors, if 
the influence of the impurity can be eliminated. I do 
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not think that there is any expeiimental evidence that 
the supraconductmg metals form a separate group of 
elements like the ferromagnetic group or are excep- 
tional in some other ways We find the supra- 
conducting metals in four groups of the pei iodic table 
They have either a cubic or most irregular lattice, 
some of them belong to the transition group of 
elements, and we have amongst them the metals of the 
highest and lowest melting point All the special 
relations between resistance and temperature for 
supraconductors pointed out by Mr Bartlett are 
foimd by a more minute analysis of experimental 
data to apply also to some non-supraconductors 
The special significance which Mr. Bartlett attaches 
without any theoretical justification to the fact that 
all supraconductors have a characteristic temperature 
below 243° K , probably is no more significant than the 
fact that the atomic weight of every supraconductor 
IS higher than the 115 of indium, because this 
happens to be the lightest supraconductor. 

Finally, the very important recent discovery made 
by de Haas (Natxjiie, J an 26, p 130) that the eutectic 
alloy of gold and bismuth can become a supra- 
conductor, must be considered very carefully. The 
details of the experiment are not yet known, but from 
the point of view which I am defending, the explanation 
of the phenomenon may be that in a mixture of gold 
and bismuth one of the metals absorbs more readily 
the impurities of the other, and this purification may 
be of such a nature that it allows one of the com- 
ponents to become a supraconductor 

All these considerations, no doubt, cannot be re- 
garded as final proof of my suggestion, but they offer 
a definite application of the hypothesis and give a 
quite fresh experimental line of attacking the prob- 
lem of supraconductivity 

P. Kapitza. 

The Cavendish Laboratory 
(Magnetic Laboratory), 

Cambridge. 


Mass and Size of Protein Molecules. 

By means of a method which utilises the measure- 
ment of sedimentation eqmlibrium and sedimentation 
velocity in strong centrifugal fields at constant tem- 
perature, a systematic study of the mass and size 
properties of the molecules of various proteins has 
been carried out in this laboratory during the last 
five years. Our work has been rewarded by the dis- 
covery of a most unexpected and striking general 
relationship between the mass of the molecules of 
different proteins and the mass of the molecules of 
the same protein at different acidities, as well as of a 
relationship concermng the size and shape of the 
protein molecules 

It has been found that all stable native proteins so 
far studied can with regard to molecular mass be 
divided into two large groups the haemocyamns with 
molecular weights of the order of milhons and all 
other proteins with molecular weights from about 
35,000 to about 210,000. Of the group of the haemo- 
cyamns only two representatives, the haemocyamn from 
the blood of Hehx pomaUa with a spherical molecule 
of weight 5,000,000 and a radius of 12 0 /i/i, and the 
haemocyamn from the blood of Limulus polyphemus 
with a non-spherical molecule of weight 2,000,000, 
have been studied so far 

The proteins with molecular weights ranging from 
about 35,000 to 210,000 can, with regard to molecular 
weight, be divided into four sub-groups. The molecular 
mass, size, and shape are about the same for all proteins 
within such a sub-group. The molecular masses char- 
acteristic of the three higher sub-groups are — as a 
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first approximation — derived from the molecular mass 
of the first sub-group by multiplying by the integers 
two, three, and six. The molecules of the first and 
fourth sub-group are spherical, with a radius of 2*2 p-ij. 
and 4*0 pp. respectively, wlule the molecules of the 
second and third sub-group are non-spherical. Oval- 
bumin and Bence-Jones’s protein belong to the first 
sub-group , hsemoglobin and serumalbumin belong to 
the second sub-group , serum globulin belongs to 
the third sub - group , Hhodophycese - phycocyan, 
Cyanophycese - phycocyan, Bhodophyceae - phycoery- 
thrin, edestin, excelsin, amandin belong to the fourth 
sub-group in the neighbourhood of their isoelectric 
points. 

The molecules of most of the proteins of the fourth 
sub-group are easily disaggregated with increasing pH. 
Thus R-phycocyan at a pH of 4*6 belongs to the 
fourth sub-group, but at a pH of 6 8 belongs to the 
third sub-group, that is, its molecules are disaggre- 
gated into halves and have lost their spherical sym- 
metry. C-phycocyan at a pH of 4*6 belongs to the 
fourth sub-group, but at a pH of 6*8 about one-third 
of its molecules are disaggregated into halves, at the 
same time losing their spherical symmetry ; at a pH 
of 12 0 the molecules of this protein are probably all 
reduced to the mass and shape of the protein molecules 
of the first sub-group, thus regaining their spherical 
symmetry B-phycoerythnn at a pH of 4*6 belongs 
to the fourth sub-group, but at a pH of 11*0 about 
one -fourth of its molecules are reduced to the first 
sub-group. Edestin belongs to the fourth sub-group 
from its isoelectric point pH 5*5 to about pH 10. 
At a pH of 113 a considerable amount of molecules 
belonging to the second and third sub-group are 
present, together with the normal molecules belonging 
to the fourth sub-group 

Although not more than 11 different proteins be- 
longing to the group which displays these regularities 
have as yet been studied, it would seem very improb- 
able that the relationship between the molecular 
masses and sizes were incidental. Perhaps the most 
striking proof of the close relations between the 
different proteins is the fact that one and the same 
protein may, according to the pH to which it is 
brought, appear with the molecular mass, size, and 
shape of another protein. 

When looking for an explanation of these unex- 
pected regularities, it would be well to bear in mind 
the fact already brought out by many bio -chemical 
experiences, namely, that Nature m the production of 
orgamc substance within the living cell seems to work 
only along a very limited number of main lines. The 
great variety appears in the specialisation of details. 
Thus it would seem that the numerous proteins are 
all bmlt up according to some general plan which 
secures for them only a very limited number of 
different molecular masses and sizes when present in 
aqueous solution. By varying the constituents of the 
different proteins (different percentage of different 
ammo-acids, etc ) the chemical and electro -chemical 
properties may be varied sufficiently to enable the 
cells to make use of them for their different pur- 
poses 

The experimental data upon which the above con- 
clusions are based have to a large extent been pub- 
lished in the Journal of the American Chemical Society. 
Part of the material is unpublished. The investiga- 
tions have been carried out in co-operation with R. 
Eahraeus, J. B. Nichols, N. B Lewis, E. Chirnoaga, 
E. Heyroth, B. Sjogren, T. Katsurai, A. J. Stamm. 

The. Svedberg. 

Laboratory of Physical Chenustry, 

University of Upsala, 

Upsala, Sweden. 
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Rate of Decay of Polonium in Different Points 
of the U.S.S.R. 

The half -period of a radioactive element charac- 
terises the rapidity with which it decays. If the 
classical theory of the spontaneously exploding atom 
be accepted, this rate should be the same at any 
point of the earth’s surface. 

In order to verify this assumption, measurements 
of the half -period of polonium have been made during 
the past two years. Polonium was chosen for this 
purpose, as the most convement radioactive sub- 
stance for observations of this kind, because it is easily 
obtained in a pure state, its half -period can be directly 
observed (136 5±0 3 days), and it is also the last 
radioactive member of the uranium series 

In these experiments polonium was deposited 
electrolytically on accurately polished gilt brass discs 
of 75 mm, diameter to avoid the possibility of the 
oxidation of metallic surface. Discs having small 
rims were supplied with round covers which safely 
protected the active layer from mechanical effects. 
The process of carrying out the experiments was as 
follows : The discs were carefully measured by means 
of a compensating electrometric set which allowed their 
activity to be determined through the magmtude 
of the ionisation current with an accuracy of 0*2 per 
cent The set itself was verified by means of a 
uranium standard. Just after this measurement the 
active discs were packed, sealed up and sent by post 
to a number of places, where they were kept accord- 
ing to instructions m the Local Weights and Measures 
Offices, which are under the management of the 
Central Chamber of Weights and Measures. 

After an interval of about five months, packets 
contammg the discs were returned to Lemngrad and 
were immediately measured for the second time 
The half-period was calculated according to the 
formula expressing the rate of decay It = lQe~^\ and 
to the equation 2^ = log 0*5xI/\ where Iq is the 
initial activity before sending to the points , T*, the 
activity after the receipt in Lemngrad ; t, the time 
between two measurements , X, the radioactive con- 
stant ; and e the base of natural logarithms. 

The determinations of the half -periods were made 
at eighteen points corresponding to eighteen towns, 
namely, Murmansk (1), Archangelsk (2), Lemngrad 
(3), Vologda (4), Kazan (5), Moscow (6), Samara (7), 
Kursk (8), Saratov (9), Charkow (10), Rostow/Don 
(11), Odessa (12), Astrachan (13), Krasnodar (14), 
Wladikaukas (15), Tiflis (16), Baku (17), Erivan (18). 

The most northern point was Murmansk (68° 59^ 
N.) and the most southern one was Erivan in Caucasus 
(40° ir N.) 

All the points were distributed through a distance 
of 3000 km. along the meridian. The results ob tamed 
show that the rate of decay of polomum is far from 
being equal in all points. The value of the period 
changed from 125*6 days (Tifhs) to 181‘6 days (Krasno- 
dar) A significant reduction for Astrachan gave the 
value 127*8 days. The average least square error of 
the observations did not surpass 0*7 per cent. 

From the results obtained we reach the conclusion 
that, taking into consideration the absence of influence 
of the metal, which could only reduce the value of 
the half -period, local conditions had an influence 
upon the rapidity of radioactive decay. 

To verify our assumption, the determinations of 
the half-period were repeated for all eighteen discs 
after they had lam about five months in Lemngrad 
The values of the period thus found varied from 
137*2 to 1395 days, which is not outside the linuts 
of observation errors On the accompanying diagram 
(Fig. 1) curve A shows the values of the half -period 
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m different places, and curve B the values of the 
half -period m Lemngrad. 

The experiments described are preliminary only, 
and the investigation will be undertaken on a larger 
scale with the view of deterrmmng without any doubt 
the influence of local conditions upon the rate of 
decay of radioactive elements 

This phenomenon can be easily explained, if we 
adnait Perrin’s theory assumption of the existence of 
an external source of radiant energy which produces 
the radioactive decay of atoms. If we admit the 
existence of this source in the centre of the earth. 



1^3^ S 1 8 3 10 II It 13 IH IS 1!, 1> 12 
Fig 1 


the rapidity of the decay must be influenced by the 
quantity of radioactive substance which is included 
in the great bulk of the basic rock. The greater the 
quantity, the less must be the decay in this place 
because of the absorption of radiant energy, causing 
the radioactive decay of heavy atoms, by radioactive 
elements in the underlying layers. 

In favour of this assumption also, we have the fact 
that the greatest deviations of the period occur in 
places with disturbed tectomcs, that is, in the places 
situated m Caucasus and the region adjoining it, on 
its northern boundary. 

L. N. Bogojavlensky. 

Central Chamber of Weights and Measures, 
Leningrad, April 18. 


Thyroid and Temperature in Cold-blooded 
Vertebrates. 

This problem which Prof. Huxley discusses m 
Nature of May 11, p. 712, is a very intriguing one. 
To me it appears to have more difficulties than Prof. 
Huxley allows for. He begins by saying that “it is 
well known that the thyroid is concerned with 
temperature regulation in homothermic animals 
In my recently published book, “ Fever, Heat Regula- 
tion, Climate, and the Thyroid Adrenal Apparatus”, I 
have reviewed the very scanty and contradictory 
literature on this subject, and one could scarcely say 
that the relationship of the thyroid gland to heat 
regulation has been previously either well known or 
well understood. I dare scarcely hope that my own 
views on the problem as set forth in a book published 
only a year ago have already been assimilated so 
completely as to have become a commonplace of 
scientific literature. 

In the book mentioned I directed attention to the 
difficulties of the problem discussed by Prof. Huxley. 
In warm-blooded animals a change of the thermal 
environment from heat to cold stimulates the thyroid 
and adrenal glands to increased activity, and there is 
a rise in general metabolism Exposure to heat pro- 
duces the opposite effect: it induces a resting con- 
dition in the thyroid and adrenal glands and the 
metabolism is lowered. The resting condition of the 
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thyroid gland is indicated %nter aha by an accumula- 
tion of colloid in the thyroid vesicles Now in cold- 
blooded animals exposure to cold produces a fall both 
in the temperature of the tissues of the animal and in 
the metabolism, while heat raises both. One might 
expect that a fall in the temperature of the animal as 
a whole would dimmish the activity of its organs, 
including the thyroid gland. In that case the in- 
teresting conclusion would follow that m the course of 
evolution the response to an environmental stimulus 
in a specific group of cells has been completely re- 
versed although the cells have not changed their 
specific character. 

Prof. Huxley’s suggestion is that the thyroid of cold- 
blooded ammals, like that of warm-blooded animals, 
is stimulated by cold and inhibited by heat. This 
would imply that while the temperature of the 
animal as a whole falls and the activity of its organs 
diminishes, one particular organ — the thyroid gland — 
has a greater functional activity at a lower temperature 
than at a higher temperature One cannot exclude 
a priori such a possibility because it appears to be 
paradoxical But it requires more convincing evi- 
dence for its support than Prof. Huxley adduces from 
his own experiments The statement attributed to 
Adler that in tadpoles low temperature caused hyper- 
trophy of the thyroid gland both m growth and 
functional activity is open to the criticism that m 
warm-blooded animals increased functional activity 
does not manifest itself by hypertrophy 

In conclusion, it may be pointed out that the whole 
problem is further complicated by the fact that in 
warm-blooded animals the adrenal gland plays a very 
important part in the heat -regulating mechanism, this 
gland acting synergioally with the thyroid gland. 
There is a striking parallelism between the develop- 
ment of the heat - regulating mechanism and the 
evolution of the adrenal gland as expressed in the 
changing anatomical relationship of the two histo- 
genetically distinct tissues which in the mammals 
form cortex and medulla. This must be taken into 
account when differences m the heat - regulating 
mechanism of cold-blooded animals is being dis- 
cussed W. Cramer. 

Imperial Cancer Eesearch Fund, 

8-11 Queen Square, London, W.C 1, 

May 13. 


Variation of Latitude with the Moon’s Position. 
In Nature of Jan. 26, 1929, p. 127, Prof. H. T. 
Stetson has described a variation of latitude with the 
moon’s position, and in the Gomptes rendns de 
VAcademie des Sciences of July 30, 1928, A. Gougen- 
heim has described a variation of latitude mth the 



U Moon's Age I n Days 

EIG 1 

age of the moon. In October and November 1926 a 
series of observations of the latitude of Dehra Dun 
(India, Lat. 30° N.) were made with a prismatic 
astrolabe, which show a clear relation between the 
latitude and the age of the moon (Pig. 1), but no 
relation at all between latitude and moon’s altitude 
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(Pig. 2). The variation with the moon’s age was 
about one-third of that found at Algiers, and was 
apparently in phase with it. 

The fact that the astrolabe at Dehra Dun shows no 
variation with moon’s altitude does not of course 



mvahdate deductions made from Prof. Stetson’s more 
precise and extended series, but it seems surprising 
that the fortnightly variation (if it truly exists) should 
be larger and more easily measured than the daily 
variation. 

Each point in Pig 1 represents about 10 series of 
observations, each lasting about two hours and giving 
apparent probable errors of 0"-S. 

G. Bomeord.. 

Survey of India, Dehra Dun 


A New Titanium Band System. 

The dominant feature of the ikf-type stars is the 
very extensive group of titanium oxide bands, be- 
ginning in the blue region of the spectrum and 
continmng far to the red. The group of bands 
occurring in the blue-green region has been analysed 
(see Christy and Birge, Nature, 122, 205 ; 1928), and 
shown to be due to a transition of neutral 

titanium oxide 

Bands in the red portion have been observed by 
many investigators and especially by P. W. Merrill, 
who found that those of the X7054-X7700 region are 
particularly intense in ilf-type spectra. Twenty 
bands, including in all 46 heads, extending from 
X7990 to X6270, and partially overlapping the above 
group, have now been assigned to a new system 
The lower level is the same as that of the former 
system in the blue -green. This, and the fact that 
both systems appear in absorption in stellar spectra, 
show that the two are resonance systems The 
frequencies of the heads of the new system are given by 
14172 21 

14105 8 [ + (862 5n' - 3 S4:n'^) - (1003 8n" - 4 61w"2) 
14030 8 J 

with an average residual of 1 cm."^. As shown by 
the formula, the mean separation of the heads is 
70 7 cm.-i. The mean separation of the lower levels 
of the blue-green system was shown indirectly to be 
about 70 cm.~^ (see Pkys Eev,, May 1929), indicating 
that the upper level of the new system is single. 
Each of the three heads of the more intense bands 
has a clearly marked secondary head at about 10 cm."^ 
to the red. These latter heads are formed presumably 
by the Q branches. Since transitions between singlets 
and triplets are very uncommon in band spectra, the 
upper level is in all probability a 

The values of and (that is, 1003 8 and 4*61) 
are beheved to be somewhat more accurate than those 
published previously, and are based on the mean 
separation of levels as found from both systems. 
XJsmg the new values and assuming a linear extrapola- 
tion, the heat of dissociation for the lower level is 
found to be 6 74 volts. The total energy resulting 

z2 
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from the dissociation at the other two levels is also 
about 7 volts. There are still a few bands in the 
region X6270 to X5600, overlapping both systems, 
which remain unassigned. Their general appearance 
is different from that of the bands in either analysed 
system. Andbew Christy 

University of California, 

April 22 


Mimicry. 

The objections to natmal selection and chance 
variation raised by my friend Prof E. W MacBnde 
in Nature of May 11, are those expressed by Asa 
Gray and answered by Darwin, when in 1867 he sent 
the advanced sheets of “ Variation of Animals and 
Plants under Domestication ” to the great American 
botanist The creative power of natural selection is 
explained by a metaphor 

“If an architect were to rear a noble and com- 
modious edifice, without the use of cut stone, by 
selecting from the fragments at the base of a precipice 
wedge-formed stones for his arches, elongated stones 
for his lintels, and flat stones for his loof, we should 
admire his skill and regard him as the paramount 
power Now, the fragments of stone, though indis- 
pensable to the architect, bear to the edifice built by 
him the same relation which the fluctuating variations 
of organic beings bear to the varied and admirable 
structures ultimately acquired by their modified 
descendants ” 

Now apply Prof. MacBride’s argument to Darwin’s 
metaphor. “ Why are certain stones selected ’ Be- 
cause they are the fittest ” Certainly. “ How do we 
know that they are the fittest Because they are 
selected.” Obviously absurd 

Again, referring to ‘chance’ or ‘accident’, Darwin 
wrote : “ The shape of the fragments of stone at the 
base of our precipice may be called accidental, but 
this IS not strictly correct , for the shape of each de- 
pends on a long sequence of events, all obeying natural 
laws. . . . But in regard to the use to which the 
fragments may be put, their shape may be strictly 
said to be accidental ” 

With regard to birds as enemies of butteifiies, the 
necessities of space prevent me from doing more than 
refer Prof MacBnde to the publications of the 
Entomological Society of London, where he will find 
much evidence of serious attacks as well as numerous 
isolated examples 

In reply to Dr. Carter’s interesting letter, I would 
point out that the behaviour of an insect-eating ammal 
may suggest processes essentially similar to the 
simpler reactions of man A chameleon once stung 
by a honey-bee would never touch another The 
association and memory were perfect, after a single 
lesson. It must be remembered, too, that mimicry is 
especially characteristic of forest butterflies where the 
alternation of sunlight and shadow renders the imper- 
fect resemblance of a flying insect far more effective 
than it would be in uniform light or shade. 

Edwaed B Potjeton. 

Oxford, May 24 

Another Species of Monoecious Oyster, Ostrea 
plicata Chemnitz. 

It was noted by me in 1926 (Froc. Boy. Phys Soc , 
vol. 21, Part 2 ; 1926) that the different species of 
Ostrea can be grouped into two categories, the 
monoecious and the dioecious I also enumerated 
several fundamental points of difference between them 
morphologically and physiologically. Later in 1928, 
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J.H. Orton iuNature, Mar 3, 1928, put more emphasis 
upon the distinction of the two categories. 

There are more than sixty species of Ostrea dis- 
tributed all over the world. The greater part of 
them are dioecious, while the recorded species of the 
monoecious oyster are not many The first four 
species given below have already been recorded as 
having every character of a monoecious species. 

I here introduce one more species of the monoecious 
category which has not yet been recorded as such, 
namely, 0 plicata Chemnitz, or 0 phcatula Gmelm, 
the latter being probably the synonym of the former. 
There are therefore five species now known to be 
monoecious Ostrea, as follow 

0 denselamellosa Lischke, the J apanese species 

0 eduUs Linn , the European species. 

0 lurida Carpenter, the British Columbian species. 

0. angasi Sowerby, the Australian species. 

0. plicata Chemnitz 

The present species is found on the east coast of 
Japan It is by no means very rare, yet it has not 
attracted much attention of biologists or laymen, as 
its size IS always rather small The species can attain 
sexual maturity in one full year, showing ‘ white-sick ’ 
and ‘ black-sick ’ stages, as is typical for the monoecious 
habit The size at maturity is only three centimetres 
in the longest diameter Even the largest specimen 
rarely attains more than six centimetres. 

Ikusakit Amemiya 
Fisheries Institute, 

Faculty of Agriculture, Imperial University, 
Komaba Tokyo, Japan. 


Television Inventions. 

In Nature of April 27, p. 637, a notice appeared 
of a book by Mr. C Francis Jenkins, of Dayton, Ohio, 
entitled “ Radiomovies, Radiovision, Television”. 
With some difficulty I have obtained a copy of this 
book from America, and find in it, in a picture which 
appears to be on page 74 (though no paging is given), 
a description copied from a journal of July 26, 1894, 
ascribing to C. Francis Jenkins an apparatus for 
transmitting pictures by electricity, under the name 
of the Jenkins’ Fhantoscope. This is identical in all 
essentials with the method of television proposed by 
G R. Carey, an American, and dated 1875 according 
to “La Television Electrique ”, by A. Dauvillier, 
published much later, in 1928, by La Eevue Generale 
de V Electricite, of Pans ; while an illustrated descrip- 
tion of Carey’s method also appears m a copy I possess 
of Design and Work for June 25, 1880. 

These discrepancies in dates are worthy of notice, 
as is also the suggestion m “ Television ”, by Alfred 
Dmsdale (editor of the Television magazine), published 
so recently as 1928, that Baird’s transmitter was the 
first means by which real television was achieved, 
a means illustrated by apparatus at present on view 
in the Science Museum, South Kensington, in which 
the picture was formed piece by piece by passing light 
through staggered apertures in rapidly revolving discs, 
but which was, according to Dauvillier’ s very com- 
prehensive survey of television inventions, actually 
patented by Nipkow, a German, so long ago as 1884, 
some forty-two years before the arrangement was 
attributed to Mr J. L Baird, that is to say, actually 
five years before Mr Baird appears, from “ Who’s 
Who ”, to have been born. 

A. A. Campbell Swinton. 

40 Chester Square, 

London, S W.l, 

May 28. 
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Down House and Darwin. 


D own house, the home of Darwin from 1842 
to 1882, now vested in the British Associa- 
tion in custody for the nation, was formally 
dedicated to the public access on June 7 A 
distinguished company of members of the General 
Committee of the British Association, representa- 
tives of Darwin’s family and of societies to which 
he belonged, and other invited guests, listened to 
the short ceremony at which Sir William Bragg, 
president of the Association, was in the chair, and 
Sir Arthur Keith was the principal spokesman 
It will be remembered that Sir Arthur Keith, at 
the conclusion of his presidential address on the 
present position of Darwinism, at the Leeds Meet- 
ing of the Association in 1927, put forward a plea 
for the preservation of Dovm House This was 


promptly answered by Mr. Buckston Browne, 
E R C.S , who (in brief) bought the property, gave 
it to the Association with a generous endowment, 
has fully restored the whole house, and has brought 
back the ground floor as nearly as possible to its 
condition in Darwin’s time, presenting many 
appropriate objects of art from his own collection. 
Truly a noble benefaction, and one which imposes 
new and welcome duties upon an Association 
which should prove itself peculiarly fitted for dis- 
charging them The nearest parallel to them is 
found in the Association’s action m 1842, when it 
saved Kew Observatory from bemg diverted from 
scientific use, and sustained the burden of its main- 
tenance for thirty years Down House, however, 
will be no burden, but a very honourable trust. 

Those whose minds find no appeal m the senti- 
ment underlying the establishment of this memorial 
to one of the greatest of all leaders of research 
cannot be otherwise than an insigmficant minonty. 
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To the many it will mean more than a little to 
recapture, as they still may, the atmosphere in 
which Darwin, in the words of the inscription now 
erected beside his entrance gate, “ thought and 
w^orked for forty years ”, They may view the 
‘ old study ’ in which the ' Origin of Species ” was 
written, and others of his rooms, restored with much 
of his own furniture and articles of use, which have 
been sent back to their place by members of his 
family and other generous donors They may pass 
through his gardens (in the restoration of which 
the Association has no small task before it) , they 
may follow him around the Sand Walk and still 
enjoy, as he did, the view across the pleasant 
valley towards the Sow Wood, as yet untouched 
by the builder or any other modernising influence 
save the gentle intrusion of a 
golf course , and here is in- 
dicated a further justification for 
the preservation of the property. 
A pamphlet issued by the Associa- 
tion for distribution to visitors 
quotes a description of the neigh- 
bourhood as “ intensely rural and 
quiet though only sixteen miles 
from London Bridge ”, and pomts 
out that Down still preserves 
these characteristics. “ It may 
well be that m the future, as the 
outer circle of London extends, the 
preservation ” of the estate “ will 
be regarded as an spsthetic blessmg 
only less than as a dutiful tribute ” 
to Darwin’s memory. 

Behind these considerations, 
however — one fundamental, the 
other at least powerful — ^there 
arises the hope that the estate 
may be put to use for the direct 
benefit of science . The attainment 
of such an object is present 
in the mmds of the donor, of 
the members of the Down House Committee 
which the Association has appointed for the 
management of the property, and of others besides 
No plan has as yet taken definite shape , none could 
or should be given effect in a moment. But it is 
not difficult to envisage more than one direction 
in which this idea — ^rather, this ideal — could be 
reahsed Meanwhile, when it is reahsed that the 
property was only vacated by the previous tenant 
SIX months ago, the condition of the property re- 
markably attests Mr Buckston Browne’s gener- 
osity and enthusiasm A most distinguished 
American biologist has characterised his action 
as “ imtiating one of the most splendid movements 
of all time ”. An American committee has been 
appomted to co-operate with the Association’s 
committee, especially in endeavouring to recover 
Darwiniana now in America There are those who 
look forward to Down as a scientific Stratford-on- 
Avon for future generations. So may it be 



riG. 1 — Darwin’s house at Down, Kent 
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The British Eclipse Expeditions of May 9 , 1929 . 
By Prof. F J M Strattoj? 




B y the time these notes appear in print, the 
facts on May 9 will be known of the eleven 
expeditions from France, Germany, Great Britain, 
Holland, Japan, and the Umted States which are 


liG. 1 — British observers’ camp at Pattam 

at present scattered on the line Sumatra — Kedah — 
Siam — Cambodia — the Phihppines News can only 
be supphed here of the Japanese expedition under 
Prof Sotome to Titfa in Kedah, 
of the German expedition under 
Dr Rosenberg to Khoke Bhodi m 
Siam, and of the two British 
expeditions to Alor Star in Kedah 
and to Pattani in Siam. In all 
cases it can be said that pre- 
parations are well in hand, at- 
tended so far by no serious de- 
lays or troublesome mischances 
Shelters of atap palm, in many 
cases supplemented by canvas or 
other linings to get the effect of 
a double roof, cover the instru- 
ments ; preliminary adjustments 
are made and weather conditions 
do not seem hkely unduly to 
hinder the final adjustments. So 
far as can be gathered by com- 
parison with present weather 
conditions, prospects are most 
favourable at Pattam : then 
Majesties the Kmg and Queen 
of Siam are to visit the British 
camp there for the echpse, as m 
1876 the then King of Siam observed the eclipse 
from Sir Arthur Schuster’s camp 

In Kedah the Resident Adviser to the Regent 
has done everything to facilitate the work of the 
expeditions. Dr. and Mrs Jackson are staying at 


the Residency and the eclipse camp is close by. 
The necessary electric current required for Dr. 
Carroll’s comparison arc spectra, and for the mer- 
cury lamp to be used by Dr Aston for the mter- 
ferometer, has been obtamed from 
the town mams, and through the 
kindness of the Regent all con- 
structional work required has 
been done by the P W D Photo- 
graphic troubles have been largely 
met by the kind permission of the 
medical authorities to make use 
of the dark-room facilities at the 
local hospital 

In Siam the conditions are 
much more difficult, but the 
Siamese authorities have done 
everything possible to facihtate 
the work of the observers At 
each place the Government has 
erected a hut camp with mess- 
room, office, kitchen, six rooms 
and servants’ quarters, lit by 
electric light All constructional 
material required and labour 
have been supphed, arrangements 
made to guard the eclipse camps 
and to meet the requirements of 
the observers in the matter of 
electric current by the provision of portable electric 
plants His Majesty the Kmg of Siam appointed a 
special reception committee charged with the duty 


Big 2 — ^Telescope in position at Pattani. 


of helpmg the astronomers in every way, and right 
well have they carried out their allotted task. All 
the local authorities in their turn have added to the 
obligations that the expeditions are under to the 
Siamese people Photographic difficulties are not 
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insuperable, though real, m this hot chmate A 
good deal can be done to meet them with ice from 
the local factory, and an efficient coolmg plant, 
specially designed to meet the requirements of an 
eclipse dark room, should make matters still easier 
by providing a good supply of cooled water 

Most of the personnel for the actual observations 
have already arrived, but special mention must be 
made here of the services to the British expeditions 
of their honorary secretary. Col J Waley Cohen. 
Not only did he thoroughly explore both sides of 
the peninsula in 1928, bringing back valuable in- 
formation as to meteorological conditions and as to 
local possibilities for eclipse preparations — and 
incidentally he interested many influential people 
in the coming eclipse — but he also arrived in the 
East this year ahead of the observers and made all 
the preparatory arrangements, so that a great deal 
was already done and in hand when they arrived. 
At Pattam, Col Waley Cohen has also continued 
to relieve the scientists of the expedition of all 


worries about such matters as messmg, local 
financial arrangements (not easy when there is no 
bank within many hours’ journey of the camp), and 
the multitudinous details which have to be at- 
tended to, if matters are to go smoothly 

The accompanying photographs, taken by Dr. 
Royds, director of the Kodaikanal Observatory, 
show (Fig 1) the special camp erected for the 
observers to live in, and (Fig 2) the astrographio 
telescope from Greenwich in course of erection with 
]VIr P J Melotte’s instruments, including a corona- 
graph of 19 ft focal length with a direct vision 
prism for the first and second flash, three spectro- 
graphs, and a double tube camera with a Nicol 
prism in front of one object glass for a polariscopic 
study of the corona The party of the observers 
and assistants on the day of the eclipse will be 
twelve In addition to those above mentioned and 
myself, Prof E Barnes and W. F Kibble, of 
Madras, have already been at the camp for some 
days and given valuable help 


Einstein’s and other Unitary Field Theories: An Explanation for the General Reader. 

By Prof, H. T H. Piaggio 
II 


Geometry on a Sphere 
ri 1HE leading ideas of the geometry that Emstein 
- 1 - chose (Riemannian) can be made clear by 
considering the properties of a geographical globe 
(Fig. 1) on which are marked the meridians and 
parallels of latitude These divide the surface into 
what we may call curvilinear rectangles But 
these rectangles are not all of the same size or shape 
For consider two points with the same latitude but 
with longitudes differing 
by one degree. The dis- 
tance between them de- 
pends upon the latitude , 
it IS greatest at the equator 
and zero at the poles 
Thus APB is greater than 
DQC For a sphere the 
distance between two 
pomts with the same longi- 
tude (i e on the same meri- 
dian), but with latitudes 
differing by one degree, 
is constant, but if our 
globe (like the earth itself) 
is flattened at the poles, 
this distance will agam 
depend upon the latitude 
In either case, we cannot find the distance between 
two pomts A and C on the globe merely by knowing 
the differences of their latitudes and their longitudes, 
whereas in a plane the distance between two pomts 
is determined solely by a knowledge of the differ- 
ences of their x and of their y co-ordinates This 
is what is meant by the rather alarming statement 
that the sphere has a Riemannian metric, while 
the plane has a Euchdean one (In mathematical 
symbols, ds^ = dx^ + dy^ shows a Euclidean metric, 
but ds^=gijdx^ shows a Riemannian metric, 
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provided that and P 22 functions of x and'y, 
or of either of them.) 

It is not only a plane that has a Euclidean metric. 
Take a piece of squared paper, and roll it up, or 
bend it (without stretchmg or tearmg) into as queer 
a shape as you please. The squares drawn on it 
remam all of the same size as before, hence the 
metric is still Euchdean. Such a surface is said 
to have zero Gaussian curvature, although it is what 
an ordmary person would call curved. The real 
distmction between it and a sphere is that the 
squared paper can be flattened out agam, whereas 
it IS impossible to flatten out a sphere or a piece 
of it (as may be easily verified with a piece of a 
broken rubber ball) Another way of puttmg this 
IS to say that any attempt to make a flat map of 
the earth must be imperfect and give a distorted 
representation, as is obvious on Mercator’s chart 
near the poles 

A well-known problem m geography or naviga- 
tion is to determme the shortest route that can be 
traversed between two points on the earth’s surface. 
On a model globe we can determine this experi- 
mentally by stretching a piece of string between 
these two pomts. It will be found that it will He 
in what is called a Great Circle, namely, one the 
plane of which passes through the centre of the 
earth It is important to notice that it is not the 
same as a parallel of latitude In fact a ship that 
has to sail between two points A and B on the same 
parallel APB (north of the equator) will, to follow 
the Great Circle AGB, have to sail north of this 
parallel and then come back to it, a method rather 
tiresome to navigators, as it entails a continual 
change of direction (as measured by compass 
bearmg). A Great Circle on a sphere has one of 
the properties of a straight Ime in a plane, namely, 
that of being a geodesic or shortest distance between 
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two points on it, but not (in general) another, that 
of having a constant direction This may be 
considered to belong to a route that makes a con- 
stant angle with the meridians , it is called by 
navigators a rhumb -hne or loxodrome. They often 
use it, in spite of it not being a geodesic, because 
it preserves a constant compass bearing, which can 
be determined at once by drawing a straight line 
between the two positions, as marked on Mercator’s 
chart. It is important to notice that what we here 
call constant direction on a sphere is defined by 
reference to compass bearmg, or Pole star, or axis 
of rotation (through which the meridians pass), 
each of which is really quite independent of the 
geometry of the sphere itself, and to that extent 
IS arbitrary 

Geometrical Basis of Einsteo’s 
General Theory 

Einstein’s General Theory may now be stated 
broadly as the assumption that the physical 
geometry of space-time is one which has a Pie- 
mannian metric and a curvature, and, in fact, is 
somewhat analogous to geometry on a sphere 
The analogy is made closer if we replace the sphere 
by a surface like a hen’s egg, of which the curvature 
is variable If the egg has been hard-boiled and 
then deprived of its shell, so as to be flexible, the 
analogy is still further improved, for the Gaussian 
curvature and Biemanman metric, which depend 
only on a network of curves drawn on the surface 
and deformable with it, are the properties with 
which Einstein is concerned It is important to 
notice that no account is taken of any measure- 
ments except those made on the surface, which 
from this point of view is a two-dimensional 
region. 

The non-mathematical reader may, however, 
say, ‘‘ How can two-dimensional results on a sphere 
or egg, which everyone can imagine, be applicable 
to four dimensions, which are inconceivable ^ ” The 
answer to this is that the symbols used by mathe- 
maticians have the valuable property that they 
enable us to work, largely by analogy, in four 
dimensions almost as easily as in two The merit 
of Riemannian geometry, which to those unf amihar 
with it may appear rather complicated, is that in 
it the physical laws of the motion of a planet or of 
a ray of light are the simplest possible, namely, 
that they are geodesics By stipulating that the 
paths must be very nearly those given by hTewton’s 
law of gravitation, we get some indication of how 
to determine the coefflcients in the Riemannian 
metric To determine these fully requires other 
considerations too lengthy to enter into here 

As is now well known, this theory has been 
strikingly successful, not only in explaining a 
known fact, the anomalous motion of the peri- 
helion of the planet Mercury, but also in predicting 
successfully the effect of a strong gravitational 
field on the bending of light and the shdt of spectral 
hnes. Echpse expeditions speedily confirmed the 
first prediction, but the second was origmally 
denied by experimenters The spectral shift is 
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now admitted to exist, and the minute effects due 
to the sun have been supplemented by the more 
easily observed effects due to the dark star of 
enormous density called the Companion of Sirms. 

Physical Basis of the Unitary Field Theories 
OF Weyl, Eddington, and Einstein 

We have seen that the Special Relativity theory 
IS fundamentally an electromagnetic one, while 
the General Theory is fundamentally gravitational 
After constructing a geometry of space -time, 
specially chosen so as to explain gravitation m 
a simple manner, Einstein found that electro- 
magnetism could be fitted into the scheme, but 
could just as well be left out Now this is scarcely 
satisfactory Gravitation and electromagnetism 
are both physical phenomena, and why should one 
be considered as an essential property of space, 
and the other as only an accident ^ Was the world 
constructed solely for the requirements of gravita- 
tion, and then part of it let off to electromagnetism 
as a lodger ^ The obvious thing seemed to be to 
modify the Riemannian geometry so that it would 
serve gravitation and electromagnetism equally 
well 

Geometrical Basis of Weyl’s Unitary 
Theory (1918). 

Einstem had made gravitation appear as a 
natural consequence of replacing Euclidean geo- 
metry by Riemannian, in which the geodesics lose 
their property of preserving a fixed direction. 
Weyl proposed to replace Riemannian geometry 
by another, in which the idea of length is also given 
up In his theory, at any rate in its original form, 
the length of a rod altered every time it passed 
round an electric current ' This theory certainly 
gave some interesting mathematics, in which 
equations of the form of Maxwell’s electromagnetic 
ones made their appearance, but as it has received 
no experimental confirmation whatever, it need 
not be considered very seriously 

Eddington’s Unitary Theory (1921) as a 
‘ Graph 

Weyl’s geometry, formless as it seemed, still 
retained one definite property, of which Eddmgton 
promptly proceeded to divest it We shall not 
enter into details, because Eddmgton avowedly is 
not claiming to construct a physical theory, but 
only an illustration or ‘ graph ’, which may be 
looked upon as a device useful in enablmg us to 
grasp certain mathematical relations He hoped 
it might throw light on the nature of the forces 
which prevent an electron from exploding, but up 
to the present it does not seem to have done so 

Eddington considers that not only his own 
unitary theory, but also Weyl’s and Einstein’s, are 
‘ graphs ’ However, from Einstein’s own words — 
“ my opinion is that our space -time continuum has 
a structure of the kind here outlined ” — ^it would 
appear that it is claimed to be a genuine physical 
theory 
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Eutstein’s Unitahy Theory (1928-29). 

Whereas Weyl and Eddington replaced Rie- 
mannian geometry by others still more unhke 
Enchdean, Einstem has now, in part, returned to 
more ordinary ideas His geometry is one which 
possesses distant-parallelism as well as a Riemanman 
metric. To explain w^hat is meant by distant- 
parallehsm, we return to our two-dimensional 
analogy Cover our hen’s egg, or any other surface, 
with a network of ' curvilinear rectangles ’ ‘ Parallel 

directions ’ are defined as those which make the 
same angles with corresponding sides of the local 
rectangles This defimtion leaves the original 
choice of the network undefined, but we saw' that 
on a sphere direction had to be defined by some- 
thing, like a magnetic compass or a pole star, 
which was not a property of the sphere itseK, and 
so in a certain sense undefined by its geometry 
alone 

Perhaps Einstein’s parallel directions may be 
ultimately defined in terms of dynamics He may 
even get back to the position of Newdon, wEo con- 
ceived absolute rotation to be a real thing, which 
could be detected by seeing whether the surface 
of a fluid was a paraboloid of revolution or a plane 
The behaviour of Foucault’s pendulum and of 
gyroscopes certainly seem to furnish us with a 
dynamical definition of direction 

By using our sphere, we may even give some idea 
of the actual function that Einstein takes to measure 
what may be called electromagnetic potential 
Suppose a boat has two short trips, each of one 
mile, one east and the other north By sailmg 
first one mile east and then one mile north, let us 


reach a point C By saihng first north and then 
east we reach a different point O', since the parallels 
of latitude get smaller as we go north (see Fig 1). 
The distance CC' represents Einstein’s potential. 
This illustration is not exact, because on a sphere 
CC' IS very small compared wuth the distances 
AB, BC, w'hereas in Einstein’s theory it is essential 
that it should not be so To illustrate this we 
should have to suppose our sphere to have a crinkly 
surface 

If we now take the corresponding construction 
for three dimensions, the result is rather queer 
If AB and DC are ‘ parallel ’ paths, the path from 
B ‘ parallel ’ to AD will not intersect DC It is 
properties of this kind that Eddington finds un- 
attractive, but they are essential to the electro- 
magnetic part of the theory 

Of course the ultimate test of the theory must be 
by experiment It may succeed in predicting some 
interaction betw^een gravitation and electromagnet- 
ism w^hich can be confirmed by observation On 
the other hand, it may be only a ' graph ’ and so 
outside the ken of the ordinary physicist Ein- 
stein’s paper points out that so far there has not 
been time to examine the full consequence of his 
equations 

Even supposing the theory fully established, 
there are still fresh w'orlds for Einstein to conquer. 
The quantum theory remains outside his scheme. 
He made an attempt to deal with this so far back 
as 1923, but without any striking success How- 
ever, it has been suggested that the postulate of 
distant-parallelism will enable the unitary theory 
to take over Dirac’s theory of a spinning electron 
almost unchanged 


The Detection of Helium. 


T he natural facility with which the radioactive 
elements disintegrate has led on one hand 
to attempts to break down atoms artificially, and 
on the other to build them up from simpler particles 
Rutherford succeeded in conveying the necessary 
energy to some of the less massive atoms and 
broke them down by bombardment with sufficiently 
energetic a-rays, atom by atom at comparatively 
rare intervals the process of atom building is still 
not more than a dream, reahsed perhaps in the 
depths of space as Millikan has suggested in order 
to account for cosmic rays 

The production of gold from mercury, and many 
another attempted transmutation, have proved, to 
put it mildly, apparent rather than real changes. 
In the case of the experiments in which helium 
was supposedly formed in some way or another by 
an electric discharge, there has lurked for a long 
while a certain feeling of unsatisfactormess Prof 
Paneth’s recent work goes far to dispel this feelmg 
(see Zeits f pJiys Chem , 134, 353 ; 1928 , and 
1, 170 and 253, 1928) The outcome is indeed 
satisfactory . those that found helium have reason 
to have got it , those that did not might well have 
found it, and been misled perhaps as to its origin. 

Paneth and Peters show that helium is the only 
gas which at ordinary temperatures can diffuse 
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through glass At a pressure of 0*5 atmosphere 
10"^^ c c of helium will pass through a thickness 
of 0*5 mm of soda glass per cm ^ per hour The 
amount of helium that gets through from the air 
at ordinary pressure into an evacuated glass vessel 
(1 mm. wall thickness) is 10^ times less, so that a 
glass apparatus is for all practical purposes ‘ tight ^ 
at ordinary temperatures When warm the rate 
of diffusion through the glass is much greater (cf. 
Lo Surdo, Atti E Accad Lincei, 30, 1, 85 , 1921) A 
hard glass tube 1 5 mm thick at 500° C lets through 
10'® c c of helium from the air per cm ^ per hour. 
Helium, indeed, can be separated from neon and 
other gases by diffusion through hot glass It is 
otherwise with palladium Helium will not diffuse 
through palladium at a red heat A mixture of 
helium and hydrogen can be separated completely 
by diffusion of the hydrogen through a palladium 
capillary , the quantity of helium that gets through 
IS not even 10"^^ of the quantity of hydrogen that 
passes Helium and neon are found in the gases 
absorbed by glass which has been in contact with 
air, but the gas is considerably richer in helium 
than in neon On the other hand, if there is a 
minute flaw in the glass or at a tap, causing a leak 
however small, the neon and helium found in the 
residual gases remain in the same proportion as 
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they exist in the air, approximately 3 1 (It 
IS noteworthy that Paneth and Peters found that 
good taps could be relied on not to leak if properly 
ground and greased , their apparatus was therefore 
not made tap -free. Twenty taps standmg 48 hours 
had not leaked to the extent of more than 10'® c c 
air, equivalent to about 10“^® c c Ne and He ) It 
can be shown that a vacuum tube which becomes 
heated by a discharge will contain afterwards traces 
of helium, if it is not protected from access of air 
externally, however great other precautions may 
have been taken to prevent ingress of air A 
double wall is not even sufficient if both become 
warm It is necessary to immerse the tube in 
water or in oil which cools and at the same time 
seals the glass The presence or absence of helium 
m the residual gases is therefore mainly a question 
of the temperature of the walls of the tube and the 
sensitiveness of the method of detection. 

Paneth gives 10'^^ to 10'^^ c c. as the hmiting 
volume of helium which can be detected spectro- 
scopically. This means that in his apparatus the 
helium and the neon in about 10'^ c c. of air can 
be detected — a limit about 100 times smaller than 
that given for the method used by Strutt [Proc 
Roy Soc., A, 89, 499 , 1914) A careful study is 
made of the quantity of gas required to brmg out 
the various spectral lines for the pure gases neon 
and helium and their 3 1 mixture obtained from 
atmospheric air. The spectra of the gases are ex- 
ammed using a capillary tube about 0 1 mm. bore ; 
the fine capillary makes it unnecessary to use a 
slit with the spectroscope. Excitation is provided 
by external electrodes The results enabled esti- 
mation of very minute quantities of the gases to 
be made without recourse to uncertain volume 
measurements in fine capillary tubes For quan- 
tities at the limit of detection (10“^® c c ) only the 
5875 and 5015 Imes of hehum are visible and only 
the 5852 line of neon. The latter masks the 5876 
helium lines in a mixture of the two gases and only 
5015 remains visible Paneth succeeded in this 
way in measuring the quantities of helium (about 
10“® c c ) generated by only about 40 grams of 
thorium in 113 days, taking very special precau- 
tions to prevent contamination with helium from 
other sources Even with every precaution a trace 
of neon was also detectable. 

Either calcium or an electrically heated spiral 
of palladium were employed for removing large 
quantities of hydrogen from the gases under ex- 
amination , for smaller quantities combustion with 
oxygen at the surface of palladium sponge was used. 
The gases were taken from place to place along 
with oxygen which was afterwards removed by 
absorption with cooled charcoal, the residual rare 
gases being ‘ run up ’ into the capillary tube for 
the spectroscopic test. Special precautions were 
taken to prevent any rare gases being present m 
the electrolytically generated hydrogen and oxygen 
used throughout the work , these latter were shown 
to contain less than about a millionth of a per cent 
of air All parts of the apparatus with large glass 
surfaces and those subjected to heat were vacuum 
jacketted and then immersed in water 
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Paneth and Peters have bombarded salts of 
potassium , they have run a heavy discharge through 
hydrogen between aluminium electrodes at pres- 
sures from 1 to 85 mm. and also between a 
palladium spiral electrode through which a large 
quantity of hydrogen was diffused, without obtain- 
ing any hehum or neon other than traces from 
ascertamed sources. They have tried a powerful 
silent discharge through hydrogen at 10 to 760 mm. 
pressure and they have passed a heavy discharge 
through paraffin, exammmg the hydrogen so gen- 
erated In all cases the results were negative, 
provided the glass was protected from transfusion 
by hehum from the air In spite of the stability 
of helium and the possibility of building it up from 
protons and electrons with evolution of 7 x 10^^ 
cals per mol, these experiments show that even 
with a favourable high concentration of hydrogen, 
the amount of helium so formed is certainly less 
than 10'® c c The same result applies to the 
production of hehum by bombardment of water 
and of mercury with f3 and y rays To these ex- 
periences have to be added those of Alhson and 
Harkms (J A G.S.> 46, 814 , 1924) m which very 
heavy discharges were employed, yet with no posi- 
tive effects Considering, too, that the sensitiveness 
of detection in Paneth and Peters’ work is claimed 
to be 10^ times greater than the volumes of helium 
and neon obtained m those experiments by other 
workers which have appeared to give positive 
results {eg production of hehum from salts of 
potassium where the quantity found was between 
10"® and 10"® c.o.), it is fairly definite that their 
source must be other than permitted by Paneth’s 
arrangements and precautions. 

One of these sources, when hehum is alone found, 
is no doubt the diffusion of helium through heated 
glass (or quartz). It is interesting to note that 
this was also the conclusion of Masson in his ex- 
periments with the quartz mercury arc (Proc Roy. 
Soc , 91, 30 , 1915). It IS noteworthy that Paneth 
found that glass which is exposed to air contains 
hehum and less neon (50 cm.^ of glass holds more 
than 10"® e c. He) . Hydrogen greatly assists the re- 
moval of these adsorbed gases Oxygen, however, 
has practically no effect m ‘ washing ’ them out of 
the glass Heating alone without washing with 
hydrogen is also comparatively ineffective This 
fact seems also to explam some features of the 
earher work. Prof. Paneth’s work has gone a long 
way to clear up the unsatisfactory state in which 
this subject had been left. There is now no evidence 
for the formation of the rare gases by the discharge, 
but very defimte reasons for their detection m the 
kind of experiments which were carried out (e g. 
presence of He in X-ray tubes as found by Ramsay 
(Natuee, 89, 502 ; 1912)). 

Passing from experimental work of a critical 
nature to that with a more constructive object, 
Paneth has utihsed his methods of detection of 
mmute quantities of helium m connexion with a 
variety of other problems (see Zeit anorg Chem., 
175, 383 , 1928 ; and Zeit. f MeJctrochem., 34, 645 ; 
1928) Amongst them may be mentioned the origm 
of the abnormal helium content of sylvm and beryl, 
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the quantity and origin of helium m gases of natural 
origin, and the helium content and age of meteorites. 
At Ahlen, in Westphalia, a source of natural gas 
has been found to provide about 40 m ® per day 
contammg 0 19 per cent helium, but this does not 
compare with the source at Calgary in Canada, 
330,000 m ^ per day containing 0 33 per cent He, 
or with that at Petiola in Texas, 425,000 m ® per 
day of 0*9 per cent The ages of the various iron 
meteorites mvestigated are found to range from 
that of the Savic meteorite (8000 years perhaps) 
to the hoariness of the Nelson Co meteorite, com- 
parable to the age of the earth (2 6 x 10^ years) It 
IS thought that passage near the sun might account 
for the removal of helium from the Savik meteorite, 
making it appear more youthful than it is really 
likely to be. 

Obit 

George Birtwistle 

G eorge Birtwistle was bom at Bumiey 

in 1877 Educated at Bumiey Grammar 
School and Owens College, he won an open scholar- 
ship in mathematics at Pembroke College, Cam- 
bridge, in 1895 He was bracketted Senior Wrangler 
in 1899 and was placed in Class I , Division I , of the 
post-graduate part of the Mathematical Tripos in the 
following year. He was immediately elected to a 
fellowship and was responsible for the mathematical 
teaching in Pembroke until the time of his death 
He had also served as assistant tutor and praetector 
of the college He died very suddenly and un- 
expectedly on May 19 

It was as a teacher rather than as an investigator 
that Birtwistle was known, and as a teacher that 
he played a conspicuous part m Cambridge mathe- 
matics, especially during the last ten years. In 
certain respects his position was unique, for he 
was a link between the older theoretical physics 
and the new Since the War, while continuing to 
lecture on classical mechanics, electrodynamics, and 
hydrodynamics, his interest m more recent develop- 
ments, always strong, rapidly mereased. He began 
to lecture on the older quantum theory, on thermo- 
dynamics (then just mtroduced into the schedule 
of elementary teaching), and finally on modern 
quantum mechanics Each of these lecture courses 
ultimately grew into a book 

As a lecturer, Birtwistle was admirably clear and 
easy to follow He set, m fact, a standard of 
exposition which made it very difficult for anyone 
to attract students to any duphcate course. His 
books are like his lectures — admirable expositions 
of those sections of the subject with which he deals, 
written m lecture-room style He seldom attempts 
to go deeply into difficult points or to present 
the subject as a smgle logical whole His aim is 
the lecturer’s aim — ^to interest the student in the 
subject, especially in its more outstanding or 
exciting parts, and lead him on to other more 
systematic or abstruse expositions 

In all his lectures and m all three books, Birtwistle 
was successful in this aim, though naturally m 
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Another mterestmg direction of Prof. Paneth’s 
work was in the attempt to prepare hehdes after 
the manner in which he has so successfully made 
hydrides of various elements No trace of the 
formation of helides of arsenic, antimony, lead, 
germanium, selenium, iodme, and chlorine was ob- 
tamed In the experiment with chionne, the merest 
trace of the formation of a helide would have been 
detectable It is considered that such helides as 
can be formed can only have a very fugitive exist- 
ence, of the order of 10"^ second 
One might recall the words of Leonardo da Vmci 
in connexion with all this illuminating work : 
‘‘ Experience is never at fault , it is only our 
judgement that is in error in promising itself such 
results from experience as are not caused by our 
experiments ” ACE 


ary. 

varying degrees Perhaps the least successful of 
his books was the last, on modern quantum 
mechanics. Here, owing to the novelty of the 
subject and the absence (when Birtwistle wrote) 
of other more systematic expositions (or indeed of 
any other exposition), the weakness of his deliberate 
method becomes more obvious The book gives 
rather the impression of a collection of interesting 
isolated sketches. It stimulates the reader to ask 
for more, but to what other author is he to turn ^ 
With the commg of other books the weakness is 
already less felt and Birtwistle’s book is gaining 
m value as a stimulating introduction. The staff 
of the Mathematical Faculty of Cambridge mourn 
the untimely loss of a valued friend and colleague. 

Dr. W. Martiit. 

Dr William Martin, who died on May 24, was 
known to a very wide circle as an antiquary whose 
knowledge and insight enabled him to see almost 
everywhere m London vestiges of the life and 
activities of former times ; but to many others he 
was known as an authoritative exponent of patent 
law, and he was an occasional contributor to our 
columns upon this subject. 

Dr. Martin’s antiquarian bent led him to treat 
patent law historically ; but he was none the less 
alive to the conceptions which govern modern prac- 
tice in this sphere. In his lectures and publications, 
notably his articles m the Law Quarterly Review, he 
worked out with great ongmahty a systematic key 
to the immense body of decided cases with which he 
seemed to be familiar m every part. The law of 
treasure trove also attracted him , and m it he saw, 
contrary to the opinions of some antiquaries, means 
which could be utilised for the advantage of archseo- 
logy as a check on the surreptitious disappearance 
into private collections of finds of general interest. 

As an antiquary Dr. Martin was msistent on a 
strict separation of ascertained fact from the accre- 
tions of sentiment and fancy which too often ob- 
scure mstead of illummating the past Nowhere 
was he more impatient of any looseness than in his 
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treatment of Shaksperiana He was an acknow- 
ledged authority on Shakspeare, and was proud of 
the part he took as president of the Shakspeare 
Beading Society in placing in Park Street, near 
Bankside, the handsome bronze memorial which 
now marks the site of the ' Globe 

Dr Martin was a graceful writer, clear and enter- 
taimng as a lecturer, and an ideal guide ; with a 
Tery practical gift for organising which enabled him 
to carry through his arrangements strictly to time 
Perhaps he found his greatest happiness m conduct- 
ing parties through almost forgotten alleys and bye- 
ways of London which he loved, and filling them 
irom his stores of knowledge with pictures of the 
life of other days. Many are those who have en- 
joyed afternoons spent with him on these rambles 
who will still find pleasure in the remembrance of 
his easy discourse and the charm of his personality 
He was keenly interested m many aspects of 
natural history, as well as being an authority upon 
archseological subjects , and he served as president 
■of the South-Eastern Union of Scientific Societies. 
It was particulaily appropriate that Dr Martin 
should be elected the first president of the Gilbert 
White Fellowship, the object of which is ‘‘ To con- 
tinue the work of Gilbert White in the study of 
natural history and antiquities He took an 


active part in the meetings and excursions of this 
Fellowship within a few days of the illness which 
resulted in his regretted death. 

We regret to announce the following deaths : 

Prof. Thomas W. Cave, vice -principal of the South- 
Eastern Agricultural College, Wye, and for twenty- 
seven years head of the Veterinary Department of 
the College, on April 26, aged seventy years. 

Mr. A. H. Cheatle, C B.E , the distinguished aural 
surgeon, who presented to the Royal College of 
Surgeons his valuable collection of preparations illus- 
trating the anatomy of the mastoid region, on May 
11, aged sixty -two years 

Prof Peter Gillespie, professor of civil engineering, 
Umversity of Toronto, at fifty -six years of age 

Commendatore Rodolfo Lanciani, K C V O , Sena- 
tor of the Kingdom of Italy and formerly professor 
of Roman topography in the Umversity of Rome, 
on May 21, aged eighty- three years 

Dr. James Moir, a past president of the Chemical, 
Metallurgical and Mining Society of South Africa and 
of the Chemical Section of the South African Associa- 
tion for the Advancement of Science, on Mar 31. 

Mr. O. A. Reade, pharmaceutical chemist, president 
of the Lowestoft and District Literary and Scientific 
Association, and author of a flora of the Bermudas, 
on April 14. 


News and Views. 


The King’s Birthday honours list includes the 
names of the following scientific workers and others 
associated with scientific activities Baron . Sir 
Edward Allen Brotherton, chemical manufacturer. 
Prwy Councillor . Lord Dawson of Penn, Physician- 
in-Ordinary to the King Baronets. Sir E. F. 
Buzzard, Physician Extraordinary to the King ; 
'Sir Hugh Malhnson Rigby, Sergeant Surgeon to the 
King. Knights Prof. H. C. H Carpenter, professor 
of metallurgy in the Royal School of Mines, Imperial 
College of Science and Technology ; Mr J J Ralph 
Jackson, Chief Veterinary Officer, Ministry of Agri- 
culture and Fisheries ; Mr. W. S Jarratt, Comp- 
troller-General of the Patent Office ; Prof. W C 
MacKenzie, Director, and professor of comparative 
anatomy, National Museum of Australian Zoology ; 
Dr. Peter Chalmers Mitchell, Secretary of the Zoo- 
logical Society of London , Prof. C. V. Raman. Palit 
professor of physics in the University of Calcutta , 
Brigadier E. A Tandy, Surveyor-General of India 
•(retired) ; Dr. R. S. Woods, Honorary Physician and 
Honorary Surgeon, London Hospital K C.B. . Sir 
F S. Hewett, Surgeon Apothecary to the King. 
C.B. : Major-General H P, W. Barrow, Director of 
Hygiene, War Office. G.S.I. • Mr. James Herman 
Field, late Director-General of Observatories, India. 
•G.O M.G.: Sir John Cadman, emeritus professor of 
mining, University of Birmingham C M.G : Dr. 
L Cockayne, in respect of honorary scientific services 
to the Government of the Dominion of New Zealand ; 
Mr. 0. F. H. Atkey, Director of the Sudan Medical 
Service. G.G.V.O.: Sir Humphry Rolleston, Phy- 
jsician-in-Ordinary to the King. C.V.O.: Dr. L E. H 
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Whitby, bacteriologist M V 0 Prof. E C Dodds, 
professor of bio -chemistry at Middlesex Hospital 
G.I S 0 Mr W A Baker, lately Surveyor- General, 
J amaica ; Mr J. F Halpin, Superintending Chemist, 
Government Chemist’s Department. G.B E. : Prof. 
Dame Helen Gwynne-Vaughan, professor of botany 
in the University of London ; Sir Arthur McDougall 
Duckham, Director-General of Aircraft Production. 
KB E ' Major-General T. H Symons, Honorary 
Surgeon to the King, Director-General, Indian 
Medical Service. G B E • Mr. P. N. H Jones, 
Director of Public Works, Bermuda , Lieut -Col 
F J McCall, Director of Veterinary Services, Tangan- 
yika Territory ; Capt R. S Rattray, for services as 
Government Anthropologist in the Gold Coast and to 
aviation in West Africa , Col A. H Safford, Assistant 
Director of Medical Services, Baluchistan District, 
India , Mr Nicholas White, Chief Engineer, and 
Secretary to the Government of the Punjab, Irrigation 
Branch 0 B.E * Mr. H. Brown, Principal Officer, 
Plant and Animal Products Department, Imperial 
Institute , Major D. G. Cheyne, Deputy Assistant 
Director of Hygiene, China Command , Dr. F Dixey, 
Director of the Geological Survey, Nyasaland Pro- 
tectorate , Major J. N. Duggan, professor of oph- 
thalmic medicine and surgery, Grant Medical College, 
Bombay , Mr. J. C. F Fryer, Director, Ministry of 
Agriculture and Fisheries Pathological Laboratory, 
Harpenden; Lieut. -Col F. J M Stratton, professor of 
astrophysics in the Umversity of Cambridge , Mr. G. 
Stuart, Assistant Director, Laboratories, Department 
of Health, Palestine. M B.E • Mr. E. W. Davy, Assist- 
ant Director of Agriculture, Nyasaland Protectorate. 
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The Lords Commissioners of H M Treasury have 
appointed a committee to inqiure into matters affect- 
ing the functions and staff of certain Research and 
Experimental Establishments of Government Depart- 
ments, vuth the following terms of refeience To 
examine the functions and organisation of the under- 
mentioned Establishments in the Government Seivice 
and to report on the method of recruitment and con- 
ditions of service of the civilian scientific and technical 
officers employed therein : (u) The Research and 

Experimental Establishments under the Admiraltv, 
War Office, Air Ministry, and Department of Scientific 
and Industrial Research , (6) the Department of the 
Government Chemist and the Estabhsliments imder 
the Admiralty and War Office concerned with chemical 
analyses , and (c) the Meteorological Office 

The chairman of the committee is Prof H C H 
Carpenter, professor of metallurgy. Royal School of 
Mines, and the members are Sir W. J Larke, the 
director of the National Eederation of Iron and Steel 
Manufacturers , Sir Robert Robertson, government 
chemist , Mr. F. M Morris, the assistant secretary at 
the Treasury in charge of staff questions affecting the 
Defence Departments , Mr R J. G C Paterson, 
•one of the directors of finance at the War Office , 
Dr. F. E. Smith, director of scientific research, 
Admiralty , Mr H T. Tizard, secretary of the Depart- 
ment of Scientific and Industrial Research , and 
Mr. H. E Wimperis, director of scientific research, 
Air Mmistrj^ The secretary is Mr. H. Brittain, a 
principal at the Treasury 

As was indicated in our leading article of May 11, 
the impending appointment of an inquiry into the 
orgamsation and lay-out of the research and experi- 
mental branches of the Civil Service was used in 
April last by the representatives of the Government 
on the National Whitley Council for the Civil Service 
as a reason for refusing a Joint Committee which the 
Staff Side, at the instance of the Institution of Pro- 
fessional Civil Servants, had proposed. It was under- 
stood that the official committee then foreshadowed 
would cover the whole of the research and experimen- 
tal activities of government departments and would 
deal mainly, if not exclusively, with the widest 
questions of structure and orgamsation Under 
the terms of reference now announced, however, the 
committee’s sphere of action does not include the 
Museums, the Observatories, or the Research Services 
of the Ministry of Agriculture and Fisheries, and its 
authority to deal with matters of high policy is 
apparently confined to examination. We are also 
a little mystified by the relationship of this new 
committee to the Research Co-ordination Sub- 
Committee of the Committee of Civil Research which 
was appointed m 1926 under the chairmanship of 
Mr. W. G. A Ormsby-Gore, and which presumably 
is continuing to function, since the report which it 
issued last year was purely descriptive in character. 
We understand that the Institution of Professional 
Civil Servants, which represents the staffs to be con- 
sidered by the committee of inquiry, has been invited 
to submit evidence, but has not yet decided its policy. 
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EmjARD SuESS, the most illustrious member of the 
great school of geology in Vienna, was born in London 
on Aug 30, 1831, and the Geological Society has 
placed a memorial tablet on the house, 4 Duncan 
Terrace, Islington The tablet was unveiled on 
May 28, by his Excellency the Austrian Minister, 
Baron G Frankenstein. The president of the Geo- 
logical Society, Prof J, W Gregory, remarked that 
Suess came of a family that was settled in South 
Saxony by 1524 His father was destined for the 
Church, m which many of his ancestors had served ; 
but he entered the wool business, and lived for a time 
in London He removed to Vienna, where Eduard 
Suess graduated at the University, served on the 
staff of the Royal Museum, and was appointed 
professor at the University in 1857. Suess applied 
his geological knowdedge to the provision of a better 
water supply for Vienna, and thereby effected a great 
improvement in the health of the city, which became 
a pioneer in the improvement of municipal water 
supplies Suess’s w’orld-wide scientific reputation 
depends on his contributions to geology and physical 
geography His views were most fully published m 
his “ Face of the Earth ” ; they were so original and 
unorthodox that he was for a while regarded as a 
visionary, and his writings set aside as ‘ geo-poesy 

Suess’s mam principles have been generally 
accepted and have had a fundamental influence on 
modern ideas of the internal structure of the earth 
and its geographical evolution. Before his work it 
was generally believed that changes in the distribution 
of the sea and land were due to irregular local oscilla- 
tions of the crust. Suess held that they were mainly 
regular and world-wide in range, and due to changes 
in the form of the earth that cause a general advance 
of the sea at one time and retreat at another The 
origin of mountain chains he attributed to the crust 
being folded by pressure in one direction forming 
waves which advance until they are stopped by older 
rigid masses of land, as waves of the sea are kept 
back by the projecting forelands along a coast. Suess 
ranks as the greatest original force in the geological 
philosophy of his time, as well as being remarkable 
for his influence as a far-seeing educationist and 
mumcipal reformer, statesman, and economist. The 
Austrian Minister expressed his pleasure at this 
recognition of the work of the great Viennese geologist. 
The Rt Hon. Sir Maurice de Bunsen, on behalf of the 
Royal Geographical Society, expressed appreciation 
of Suess’s work. Dr F. A. Bather, representing the 
Royal Society, referred to the scientific imagination 
with which Suess handled his material. Alderman 
Harper, the Mayor of Islington, promised that the 
local authorities would see to the safety of this 
memorial to one of the illustrious sons of Islington. 
Sir Arthur Smith Woodward and Prof W. J. Sollas, 
in moving a vote of thanks to the Austrian Minister, 
referred to Suess’s nobility of character and literary 
distinction. 

A PARTICULARLY interesting account is given in the 
Engineer of May 31, of the replica of the famous 
locomotive Rocket, which won the competition at 
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Ramhill on the Liverpool and Manchester Eailway 
in October 1829, and at the same time established 
once and for all the suitability of the steam loco- 
motive for railway work. The original Eoclcet, or 
what remains of it, stands in the Science Museum, 
South Kensington, but the replica has been made for 
Mr. Henry Ford for his museum at Detroit The task 
of building the new Rocket w^as given to Messrs. 
Robert Stephenson & Co , Ltd , Darlington, the 
successors of the old Stephenson firm at Newcastle, 
and immense pains have been taken to follow as 
closely as possible the original plans. As is well 
known, the original Rocket was altered very consider- 
ably and to-day many parts are missing The design 
of the fire-box — one of its most important features — 
has long been a matter for inquiry and discussion, 
but apparently the experts are now fairly well agreed 
as to the details, and in the replica Mr Ford possesses 
what IS undoubtedly the most complete piece of 
engine reconstruction ever carried out. Though there 
are various memorials to George and Robert Stephen- 
son and to Henry Booth, who were jointly responsible 
for the building of the Rocket, on June 8 we shall 
possess another memorial to George Stephenson, for 
on that day the Lord Mayor of Newcastle-upon-Tyne 
will unveil a tablet on the cottage at Wylam, North- 
umberland, where he was born. The tablet has been 
erected through the joint efforts of the North-East 
Coast Institution of Engineers and Shipbmlders and 
the Institution of Mechanical Engineers 

Mr. E. B Ford, of the Department of Zoology, 
University of Oxford, delivered a lecture before the 
Eugenics Society in the rooms of the Royal Society 
on May 29, on “ Recent Work on the Physiology of 
Genetics and its Bearing on Human Problems ”. 
Mr Ford stated that the physiology of genetics has 
only been studied in comparatively recent years. 
Indeed, it could scarcely have been investigated until 
a considerable body of evidence respecting the 
mechanism of inheritance had been built up. Such 
evidence has now been obtained, and has resulted 
in an accurate knowledge of the behaviour of genetic 
factors and of the characters for which they are 
responsible, but the developmental processes by which 
these characters are produced are still for the most 
part obscure. Prof. R. Goldschmidt in Germany has, 
however, thrown some light on this part of the 
problem. He was led to postulate factors controlling 
the rate of production of sex-differentiatmg substances 
in his work on sex-determination, and later in other 
characters, in moths. However, these are animals 
which differentiate by means of sudden metamorphoses. 
For this reason they are unsuitable for an investigation 
of developmental processes. This difficulty has to 
some extent been overcome in Great Britain by the 
study of a Crustacean which grows and develops 
throughout life. By this means it has been possible 
to examine in detail a number of factors affecting the 
rate and time of onset of processes m the body, and 
their interaction with each other and with the en- 
vironment. It is probable that factors of this type 
are of great importance in the mammals. In man 
they should be of particular interest, since so many 
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of the differences which separate the human species 
from the apes are qualitative, and depend upon rates 
of development and the time at which certain pro- 
cesses begin. We have here an indication of how such 
dijfferences are inherited and controlled. 

The Zoological Society of Scotland has entered 
upon a new and important stage of its steady develop- 
ment The large area of ground, formerly a golf- 
course, which rises to the ridge of Corstorphine Hill, 
has been taken over, a road has been made traversing 
the new ground, large grass paddocks have been 
partitioned off, and a series of enclosures m the live 
rock has been created for beasts of prey at a cost of 
some £3500. Great improvements also continue to 
be made, we learn from the sixteenth Annual Report, 
m the older part of the Park. Unsightly cages have 
been replaced by rock-dens, and an extensive monkey- 
house, designed on modern lines and now in course 
of erection, promises to be as successful as the recently 
built houses for tropical birds and reptiles. The 
application of a device for the circulation and filtra- 
tion of water has enabled the director-secretary to 
add a number of salt-water tanks to the Aquarium, 
much to its gain in attractiveness, and at a cost very 
much less than that of the original proposal for 
storage tanks During the year 86,000 visitors 
entered the Park, and the accounts show a record 
surplus on the year of more than £4700. 

The teaching of Nature study in schools has been 
a problem bristling with difficulties, and to these 
difficulties IS largely due the predominant place in 
school-teachmg taken by the more concrete sciences 
of chemistry and physics Part of the trouble is- due 
to the impossibility of finding teachers with the 
necessary outlook and traimng, and this, we are 
inchned to think, may be traced to the tendency of 
the traimng colleges to model the biological syllabus 
too closely upon the botanical and zoological courses 
m the Umversities. That is to say, too much stress 
has been laid upon the structure and systematics of 
plants and ammals and too little upon hfe-activities. 
It IS, therefore, with unusual pleasure that we welcome 
a course of Nature study, which in the hands of an 
intelhgent and sympathetic teacher should bring to 
the class-room the real feeling of the progression of 
living things. The course is outlined week by week 
in The Schoolrmsiress, under the title ‘‘ In England — 
Now > ” by Mrs. Maribel Edwin, the daughter of 
Prof. J. Arthur Thomson. The general scheme of 
the series is to follow natural history the year round 
m Britain, and this is accomphshed by striking in the 
first week of each month the keynote of the month, 
and in the succeeding weeks, by analysing the month’s 
activities m greater detail. The treatment exhibits 
insight and imagination, and the wall diagram, on 
which pictures of the creatures and plants referred to 
may be hung in their appropriate environment month 
by month, strikes a practical note which must appeal 
to teacher and pupil alike. 

The fifth meeting of the Wool Breeding Council, 
appointed jointly by the Secretary of State for 
Scotland and the Mimster of Agriculture and Fisheries 
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to advise the Departments of Agiiciiltuie tor England 
and Wales and Scotland on questions relating to the 
improvement and utilisation of wool grown in Great 
Britain, was held at the Ammal Breeding Besearch 
Department, University of Edinbmgh, on May 23. 
Sir Robert Gieig, chairman of the Council, presided. 
Short statements on lesearch vork in progress were 
submitted to the Council. In co-operation with the 
University College of North Wales, Bangor, large scale 
breeding experiments have been conducted m order to 
determine the mode of inheiitance of the birth coat 
of lambs and the relationship betw^een the type of 
birth coat and kemp in the subsequent fleece At the 
Animal Breeding Research Department, Umversity of 
Edinburgh, the work includes a critical repetition of 
the grafting experiments carried out by Dr. Voronoff, 
a study of the role of the pituitary gland in producing 
early maturity, and an investigation into the possi- 
bility of securing the moulting of kemp by the use of 
thyroxin. 

Dr E N da C Andrade described “ The Air- 
Pump . Past and Piesent ’’ m a discourse delivered 
by him at The Royal Institution on May 31. The 
obtaining of a vacuum is an essential step in the 
majority of modern physical experiments, and in 
many of the products of the modern electrical industry, 
such as the electric lamp, the thermiomc valve, and 
the X-ray tube. With modern methods a pressure of 
a ten-thousand-millionth of an atmosphere can be 
attained, which means only a few hundred milhon 
molecules per cubic centimetre. During the past 
sixteen years new principles of obtaining high vacua 
have been applied which have proved of the utmost 
importance for the laboratory and electrical work- 
shop. At very low pressure the free path between the 
collision which a molecule makes with others is long, 
and the new pumps do not come into action imtil this 
state has been reached, and so work in conjunction 
with a preliminary pump which reduces the pressure 
sufficiently In one type a cylinder provided with 
special grooves rotates very rapidly, and actually 
throws the molecules forward as sparks are throwm by 
a grindstone . this type of pump is usually called a 
moleculai pump, and is very efficient, but demands 
great care in construction In another type, 'which 
might with equal justice be called a molecular pump, 
since it is based on a consideration of molecular 
properties, a jet of vapour entrains the molecules 
which diffuse into it, and the pump is therefore often 
called a diffusion pump. The vapour itself has to be 
condensed, so the pumps are also called condensation 
pumps Hitherto mercury vapour has generally been 
used for these pumps, on .account of the non -volatile 
nature of the liquid at ordinary temperatures, but 
within the last year oils have been produced which 
can take its place, and within the last month or two 
another liquid still has been utilised 

The first David Ferrier lecture of the Royal Society 
will be delivered on June 20 by Sir Charles Sherrington, 
upon the subject of Some Functional Problems 
attaching to Convergence ” 
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Dr. H. S. H Ward law, of the Department of 
Physiology of the Umversity of Sydney, has been 
elected president of the Lmnean Society of New^' South 
Wales for the current session. 

Prof. Raymond A. D.xjit, professor of anatomy in 
the University of the Witwatersrand, Johannesburg, 
has been elected a corresponding member of the 
Italian Society of Anthropology, Ethnology, and 
Comparative Psychology The society was founded 
m 1871 and the number of corresponding members is 
limited to ninety. 

Further information is now available with regard 
to the laige earthquake which w^as recorded at Kew 
Observatory and o ther sei smological st at i ons on May 2 6 . 
In a message which was broadcast on May 27, m code, 
from Arlington, the United States Coast and Geodetic 
Survey gives the position of the epicentre as in 
Lat 56° N , Long 137° W , that is, under the Pacific 
Ocean, about 100 miles fiom Sitka, Alaska. The 
time was 22 hr 40 min. G M.T., which is 14 hr 40 mm. 
Pacific Coast time 

By kind permission of the director of the Rothamsted 
Experimental Station, Harpenden, a summer meeting 
of the Royal Meteorological Society will be held there 
on Wednesday afternoon, June 12 Fellows will make 
a general tour of inspection of the various departments, 
and will visit the classical field plots and the meteoro- 
logical station, where a number of recording instru- 
ments are maintained. 

At the general meeting of the Imperial Academy 
of Japan, held on April 12, Sir Alfred Ewing was 
elected a foreign member. The president, m an- 
nouncing this election, stated that the Academy 
most highly appreciated Sir Alfred’s numerous and 
important contributions to science, and gratefully 
remembered his untiring efforts in promoting in Japan 
the spirit of studying science for its own sake when 
scientific study was just beginning to be pursued in 
that country half a century ago. 

The New York correspondent of the Times an- 
nounces that Prof Henry Fairfield Osborne, president 
of the American Museum of Natural History, has 
secured from the Muller heirs m Sao Paulo, Brazil, 
the originals of an entire series of letters from Charles 
Darwin to the great German naturalist. Dr, Fritz 
Muller, with the view of sending them to be added 
to the memorial collection at Down Flouse. 

Applications aie invited for the following appoint- 
ments, on or before the dates mentioned — A science 
teacher for day and evening work at the Walker 
Technical College, Wellington, Shropshire — The 
Principal, Walker Technical College, Hartshill, 
Wellington, Shropshire (June 11). A lecturer in 
engineering at the Wigan and District Mining 
and Technical College — The Principal, Mining and 
Technical College, Wigan (June 12). A full-time 
assistant lecturer in pharmaceutical subjects, and a 
full-time lecturer in electrical engineering at the 
Leicester College of Technology — The Registrar, 
College of Technology, Leicester (June 19). An 
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adviser in agricultural chemistry in the University of 
Manchester — ^The Kegistrar, The University, Man- 
chester (June 20). A lecturer in physics in the Univer- 
sity of Durham (Durham Division) — The Head of the 
Department of Science, University of Durham, South 
Road, Durham (June 22). A lecturer in mechanical 
engineering at Armstrong College — The Registrar, 
Armstrong College, Newcastle -upon -Tyne (June 22) 
An assistant inspector under the Ministry of Agricul- 
ture and Fisheries for work in connexion with agri- 
cultural and horticultural education and research — 
The Secretary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, S.W.l (June 24) Two assistant 
superintendents under the Geological Survey of India 
— The Secretary to the High Commissioner for India, 
General Department, 42 Grosvenor Gardens, S.W 1 
(Jime 24), A director of the Bureau of Economic 
Research of the Commonwealth of Australia — The 
Official Secretary, Commonwealth of Australia, Aus- 
tralia House, Strand, W C 2 (July 1) A professor of 
Indian history and archaeology in the Umversity of 
Madras — The Registrar, University of Madras, 
Tnplicane P, 0 . , Madras (August 19). An mstruc tor m 
engraving and etching, and an instructor in decorative 
composition and design in the new Higher School of 
Fine Arts, Cairo — ^The Ministry _of Education, Cairo 
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(Sept. 30). A chemist under the Air Ministry, Kid- 
brooke, with up-to-date knowledge of analytical 
methods, organic and inorganic chemistry, with 
specialised knowledge of one of the following subjects * 
(cr) metallurgy ; (6) petroleum technology , (c) non- 
metallic aeronautical materials, % e. lubricating oils, 
dopes, paints, etc. ; (d) textiles , also a chemist with 
analytical experience in organic and inorganic work, 
and, if possible, specialised knowledge of metallurgical 
chemistry or petroleum technology — ^The Secretary 
(I.G ), Air Ministry, C.2. A supervisor for the 
scientific instrument testing department of W. G. 
Pye and Co. — ^W. G Pye and Co , Granta Works, 
Cambridge. A laboratory steward for the bio- 
chemical laboratory of Univeisity College, London — 
The Secretary, University College, Gower Street, 
W.C 1. A plant physiologist at the Welsh Plant 
Breeding Station, Aberystwyth — The Secretary, 
Welsh Plant Breeding Station, Agricultural Bmld- 
ings, Aberystwyth. A laboratory assistant for the 
Health Department of the Government of Iraq — The 
Crown Agents for the Colonies, 4 Millbank, S.W.l 
(quoting M/1546). A junior assistant at the Experi- 
mental Station, Porton — The Chief Superintendent, 
Chemical Warfare Research Department, War Office, 
14 Grosvenor Gardens, S.W.l. 


Our Astronomical Column. 


Matter in Interstellar Space, — The existence 
of interstellar calcium, as evidenced by the detached 
[H] and [X] lines in stellar spectra, has for some time 
engaged the attention of Dr. 0. Struve (see, for 
example, Nature, vol. 122, p. 252). His latest 
researches, made in collaboration with Prof. B. P. 
Gerasimovic, and described in the Astroph^f8^cal 
Journal, vol. 69, p. 7, deal with the physical properties 
of calcium and other elements in interstellar regions. 
Eddington’s hypothesis of an interstellar substratum 
embodying the whole galactic system is regarded as 
the most satisfactory hypothesis at present, and the 
one most in accordance with both observational 
data and theoretical considerations. This substratum 
consists of many elements in various states of lomsa- 
tion, with an average density of the order of 
The observed intensities of detached Ca+ lines show 
a definite distance effect, such as would be expected 
from a umform distribution of Ca"'' with a density of 
about 3' 6 X The substratum of interstellar 

matter appears to share the rotational motion of the 
stars round a distant central mass in galactic longitude 
326®. 

The Sunspot Cycle and the Corona. — It is 
about half a century since it was first noticed that 
the form of the corona varies with the progress of the 
sunspot cycle Our knowledge on the subject has 
become more definite from the aid afforded by the 
long series of coronal photographs that is now avail- 
able. Recently, studies on the subject have been 
made by Profs. H. Ludendorff and S. A. Mitchell. 
The latter contributes an article to Popular Astronomy 
for April, which discusses and amphfies Ludendorff’s 
conclusions. The ellipticity of the corona near the 
sun’s limb is denoted by a, that at a distance of one 
radius from the limb by a -f- 6 ; a varies very httle 
with the sunspot cycle, its mean value being 0*04 , 
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h IS zero at maximum sunspot activity and about 
0*26 near mimmum activity ; it appears, however, to 
reach its maximum a year or two before sunspot 
mimmum. Mitchell notes that the coronal spectrum 
appears also to change its type ; thus the line at 
X6374 in the red, which is not often observed, was 
well seen both in 1914 and in 1925, these being at the 
same phase of the cycle. It is suggested that the 
Wolf numbers are a better gmde to the type of corona 
than the phase of the sunspot cycle ; it is also noted 
that the corona of 1918 was abnormal , it occurred 
a year after sunspot maximum, and had most of 
the features of maximum type, but there were also 
the strong polar brushes associated with mimmum 
type. 

Occultations oe Stars by Venus — Acta Astro- 
nomica, series A, vol. 2, contains a discussion by J. 
Witkowski of the occultations of three stars by Venus. 
That of the star BD - 0° 2554, mag 7, was observed 
at Teramo on Nov 9, 1895 This had not been 
predicted, and was observed by chance. Prof. T. 
Banachiewicz predicted that of the 4th magnitude 
star fj Gemmorum on July 26, 1910 ; it was observed 
at seven observatories. Dr. L. J Comrie predicted 
that of BD+ 18° 1499, mag, 7 4, on Aug, 22, 1924. 
Both phases were observed at Neu-Babelsberg, and 
the reappearance at Bergedorf. 

From discussion of these phenomena Mr Witkowski 
finds a correction of - 0 58'" ± 0 23"' to Hartwig’s 
value of the diameter at distance 1, which is 17 552'h 
This is in fair accord with Auwers’s value 16 820''' 
derived from the transits of Venus in 1874 and 1882. 
He finds corrections to the Nautical Almanac positions 
of Venus which agree fairly well with those found 
with the Greenwich Transit Circle The observations 
lead him to suspect some refraction of the stars due 
to the atmosphere of Venus. 
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Research Items. 


Secret Societies and the Buel- roarer. — Mr. 
Edwin M. Loeb, m a study of tribal initiation and 
secret societies {University of California Publications 
in American Archceology and Ethnology, vol 25, No 3), 
makes a world-wide survey of the evidence and 
reviews the theories of previous writers on these 
features of social organisation The tribal initiations 
fall into two classes, those which are exoteric, that is, 
those to which all members of the tribe are subject, 
but in which no attempt is made to preserve secrecy 
as to details, and the esoteric, of which the detailed 
rites are kept secret It is out of these latter that 
the secret society grows, the distinctive feature being 
that they are exclusive Secret societies are not, as 
in the opinion of certain writers, to be connected with 
the matriarchate, and though totemism and the sib 
system attach themselves to secret societies m certain 
areas, tribal customs and secret societies belong to an 
older stage of social organisation than either It is 
noted that while boys’ initiations are tribal, that of 
girls IS a family matter Both boys’ and girls’ 
initiations are common among backward peoples 
They occur among Negroids and Australians and 
regionally m the New World, but are lacking among 
other Mongoloids, and also among Caucasians, with 
the doubtful exception of the ‘ mysteries ’ of ancient 
Greece. From the distribution it is inferred that these 
traits are of archaic , possibly palaeolithic, origin, and 
not a matter of recent diffusion As regards the 
bull-roarer, earlier theories are to be regarded as 
untenable. It would be possible to regard it as of 
independent origin m different regions only if attention 
were confined to its use as a toy or for purposes of 
magic. In connexion with initiation and secret 
societies, it is always associated with a form of tribal 
marking, a death and resurrection ceremony, and an 
impersonation of ghosts and spirits It is tabooed 
to women and is invariably represented as the voice 
of spirits ; but when found outside the area of 
initiation rites and secret societies it is neither. As 
there is no psychological principle which debars 
women from the sight of the instrument in Oceania, 
Africa, and the New World, it cannot be regarded as 
due to an independent origin and it must be inferred 
that it has been diffused from a common centre 

Antagonism between Tuberculosis and Cancer. 
— From a statistical survey of the incidence of cancer 
(carcinoma and sarcoma) among tuberculous and 
non-tuberculous individuals, Prof. Raymond Pearl 
concludes that there is a marked and definite incom- 
patibility or antagomsm between the two diseases 
{Amer. Jour, of Hyg , 9, 97 ; 1929) Active tuber- 
culous lesions were found at autopsy in only 6*6 per 
cent of 816 persons having mahgnant growths, and 
in 16*3 per cent of 816 persons without malignant 
tumours, but of the same race, sex, and age as the 
former group. In 886 persons of both sexes and 
races compared, who were the subjects of active 
tuberculous lesions, there were but 11 cases of malig- 
nant tumours, or 1-2 per cent of the total number, 
but in a similar group of 886 persons with no recorded 
tuberculous lesions there were 82 cases of malignant 
tumours, or 9*3 per cent It is only when active tuber- 
culous lesions are present that the antagomsm seems 
to exist, for healed tuberculous lesions occurred with 
equal frequency in the malignancy and control groups. 

Breeding and Migrations of the Elephant 
Seal. — The two species of seals which we have had 
opportunities of studying in British waters have dis- 
tinct but well-defined and compact breeding periods. 
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It is curious that the elephant seal {Macrorhinus 
leoninus) should have so diffuse a breeding period, but 
the evidences collected by M E. McLennan Davidson 
leave the matter in no doubt {Proc Oahf. Acad. Sci , 
vol 18, April 1929) On Juan Fernandez young seals 
have been found from June 10 to Sept. 19 ; on 
Guadaloupe Island on Oct. 9, Mar 5, and May 8 ; 
and on the Lower Californian Islands from Nov. 1 to 
Feb. 1. That is to say, young of the elephant seal 
have been found in practically every month of the 
year, although a certain allowance must be made for 
the fact that the young seals recorded were not in 
every case new born Rothschild considered that a 
regular migration of the adult seals took place to the 
Chilian coast and the islands near (Juan Fernandez, 
etc ), but various facts suggest that such a migration 
IS improbable. Elephant seals have been found in 
the Antarctic pack ice m January, pointing to a 
movement away from, rather than across, the equator, 
and the evidence of a prolonged breeding season, as 
well as the presence of a considerable herd of elephant 
seals in North American waters during all seasons, 
also tell against the possibility of a migration to Juan 
Fernandez 

The European Starling in North America — 
Several attempts were made to establish the European 
starling in the United States before a successful 
introduction was made m 1890 at New York City 
By 1896 it had become firmly established in this area, 
and since that time its spread has been so rapid and 
its hold upon the country so secure that it must now 
be regarded as a naturalised member of the North 
American fauna Within twenty years it had become 
one of the most abundant birds in the region about 
New York City and of local occurrence from Maine 
to Maryland. In another dozen years it had occurred 
in every State from the Atlantic to the Mississippi, 
and from the Ottawa and St Lawrence Rivers in 
Canada to the Gulf of Mexico, with outlying records 
in Nova Scotia, Iowa, Missouri, Kansas, and Texas. 
The conquest has been viewed with some concern 
It can scarcely be doubted that so great numbers 
of a new-comer must affect adversely the numbers 
of native birds, and it tends to drive some away from 
the vicinity of houses by ousting them from nesting 
sites On the whole, the starling’s feeding habits are 
probably beneficial, but the greatest danger arises 
from its custom of gathering in enormous flocks after 
the breeding season, so that harm is caused by over- 
concentration in crop areas or from the insanitary 
habits of the birds (May Thacher Cooke, in U S. Dept 
Agr. Circular, No. 40). These are complaints which 
have been proved against the birds in Great Britain. 

Malaria Mosquitoes of South Africa — In 
Publications of the South African Institute for 
Medical Research, vol 4, 1929, pp. 83-170, Messrs 
Alexander Ingram and Botha de Meillon contribute 
the second part of a “ Mosquito Survey of certain 
Parts of South Africa, with Special Reference to the 
Carriers of Malaria and their Control ” . It deals with 
survey work carried out in the eastern and northern 
Transvaal during a portion of the malarial season, 
which is considered to last from January to May 
The two recogmsed carriers of malaria m South Africa 
— Anopheles funesiMS and A gamhioe — differ essentially 
in their breeding habits. A . funestus prefers the edges 
of slowly running streams, which are in deep shadow, 
for oviposition, while A. gamhioe resorts to shallow- 
pools or puddles exposed to sunlight A. gamhice 
shows a decided seasonal prevalence, whereas A 
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Junestus does not appear to exhibit this feature. It 
IS because A, gambice is much the more numerous of 
the two species during the malaria season that the 
authors regard it as the mam malaria carrier. They 
consider that concentration upon the reduction m 
numbers of this insect is more likely to bring about 
a diminution of malaria than an indiscriminate attempt 
against Anophelines in general. The paper includes 
detailed descriptions of the larvae and pupae of certain 
South African mosquitoes not hitherto described, and 
these descriptions are accompanied by 28 illustrations. 

Luminous Squids. — ^M. Ishikawa {Proc. Imp. Acad. 
Sci., Tokyo, January 1929 ) describes AhmUagapomca^ a 
new species of luminous squid from the Sea of J apan 
The total length of the squid is 116 mm Numerous 
minute luminous organs, as dark bluish dots with a 
paler opaque lens in the centre, are distributed over 
the ventral surface of the mantle, head, funnel, and 
the ventral and third arms. On the ventral periphery 
of the eye are five circular luminous organs, brownish- 
orange m colour, visible through the outer integument 
which covers the eye. T Kishitam {Proc. Imp. Acad 
tSct ,Tokyo, December 1928) gives a preliminary account 
of the pair of luminous organs of Lokgo edulis, which 
are suiik in the ink sac, one on each side of the rectum. 
The author has found a coceobacillus in the tubules 
of the gland tissue which forms the luminous part of 
the organ, and records the cultural characters of the 
organism and its action on sugars. 

Rust Resistance of Wheat. — The resistance of 
wheat to leaf rust, Puccima triticina, has generally 
been regarded as a definite, heritable, and relatively 
stable character. However, several workers have 
recently demonstrated that differences in external 
conditions, such as the variation between growth in 
the field and m the greenhouse, may have an important 
bearing on the crop’s resistance to this disease. C. 0. 
Johnston and L. E Melchers have now shown {J ournal 
of Agricultural Research, 38, p 147) that under 
greenhouse conditions the age of the wheat plant is 
frequently an all-important factor in determimng 
whether or not infection shall occur. A number of 
different wheat varieties were tested by inoculations 
with rust at three distinct stages of growth, after one 
month, as the period of winter dormancy was just 
ended and also when the head had fully emerged. 
Whereas some varieties changed but little in their 
reaction to the disease, remaining susceptible or 
resistant throughout their growth period, others 
showed a definite alteration in their reaction according 
to their age. Resistance, however, invariably in- 
creased towards heading time. From the plant- 
breeder’s point of view, this affords a ready means of 
testing new varieties, since if resistant m the seedling 
condition, resistance is assured at all later stages of 
growth. Thus new hybrids which appear promising 
but are really worthless on account of their sus- 
ceptibility to rust may be discarded by means of this 
simple test before time has been wasted upon them. 
Wheats showing an increase in resistance with age 
also showed a variation in the degree of susceptibility 
of their leaves. The higher the leaf on the stem the 
greater its resistance to rust, from which the authors 
suggest that the change in the plant’s reaction to the 
disease is probably correlated with some chemical or 
physiological change in the leaf. 

Green Alg^ of the Sea of Japan. — The Pacific 
Scientific Fishery Research Station in Vladivostok 
just published in its Bulletins (vol. 2, part 2, 1928) a 
paper by E. S. Sinova on the Chlorophycese of the 
Sea of Japan. The work is based on numerous col- 
lections made by many Russian expeditions since 
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1870 and preserved m the Botanical Gardens and the 
XJmversity of Petrograd, as well as on the personal 
observations by the author in 1926. The sea bottom 
is mainly rocky, and the rocks are covered by a con- 
tinuous carpet of seaweeds The salinity of the water 
near the mouth of rivers is 32-33 per mille, and the 
principal genera of algae present there are Scytosiphon, 
Punctaria, XJlva, and Laurencia. All the rocky grounds 
m the northern part of the Bay of Peter the Great are 
overgrown by the ‘ sea-cabbage ’, Laminaria japomca, 
which reaches gigantic dimensions and covers very 
large areas of the bottom. This seaweed forms a basis 
of a very important industry, since more than 15 
million pounds of the dry weed are exported annually 
to China for food and for technical purposes. Sar- 
gassum and Gystophyllum occupy large stretches of the 
bottom, while Zoster a gaponica, Z marina, and Z. 
pacijica form such dense colonies that navigation is 
made difficult in places. Three new forms of Laminaria 
japonica are described, and Ceramium suhverticillatum 
(Grim.) Web., described from New Caledonia, is 
recorded for the Sea of Japan for the first time A 
parasitic seaweed, Strehlonema (Ectocarpus) parasiticus 
(Sauv.), occurs abundantly on Ceramium cuhrum 
(Huds ) Ag , Gracilaria confervoides (L ) Grev , and on 
Gamphcelophora hypneoides J. G Ag. 

Data on Terrestrial Magnetism. — The March 
issue of Terrestrial Magnetism contains a wide variety 
of articles on theoretical and observational aspects of 
the subject ; the diamagnetic theory of the daily 
magnetic variation is discussed by its author, Ross 
Gunn, and by S. Chapman, and the density and other 
conditions in the outer atmosphere are described in 
an interesting speculative paper by H. B. Mans. 
Hafsted and Tuve report observations, by means of 
wireless echoes, of abnormal changes of height of 
the reflecting ionised layer m the upper atmosphere 
during magnetic storms. There is also a list of 
preliminary values of the ocean magnetic determina- 
tions made by the non-magnetic ship Carnegie on 
its voyage from Balboa to Easter Island and Callas, 
October 1928 to January 1929 ; the promptness of 
publication of such observations is a matter on which 
the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington can feel just pride. 

Luminosity of the Night Sky. — The Australian 
Commonwealth Solar Observatory has issued its first 
publication {Memoirs, vol. 1, No. 1), entitled “The 
Luminosity of the Night Sky”. It describes the 
observations made with a Rayleigh night-sky photo- 
meter during 1926 and 1927, first at Canberra, and 
later at Mount Stromlo, about seven miles away The 
green auroral light has high values in March and April, 
whereas in England the maximum is in October ; in 
each case there is a suggestion of a second maximum 
near the other equinox. Dr Duffield, the director, 
found that the blue part of the spectrum was likewise 
unusually intense near the equinoxes, and attributes 
this to nitrogen bands such as occur in the spectrum 
of polar aurorse, themselves specially frequent at these 
seasons ; hence he supposes that the equinoctial 
maxima of the green auroral light are due to polar 
aurorse. At other times of the year, though there is 
an excess of green auroral light over that to be found 
in diffuse light from the sun or moon, there is no 
evidence of excess blue radiation. He therefore 
accepts Rayleigh’s distinction between polar and 
non-polar aurorse. The period of observation, two 
years, is too short to indicate whether there are 
changes of the night-sky light associated with the 
sunspot epoch, and it is greatly to be hoped that these 
southern observations will be continued for several 
years. 
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Thermo-electric Properties or Metal Crystals. 
— The Februaryissue of the Proceedings of the American 
Academy of Arts and Sciences contains an account of 
Prof. P. W Bridgnaan’s investigations of the resistivi- 
ties and thermo-electric properties of rods of metal 
from a single crystal which he has carried out with 
aid from the Rumford Fund. The rods, 8 cm long 
and 0 3 cm. diameter, are obtained by slow cooling 
from below upwards of a number of connected glass 
tubes inclined at different angles to the vertical, and 
filled with the molten metal The whole contents of 
the tubes are then parts of a single crystal The lesist- 
ivities of rods of zinc, cadmium, antimony, tin, and 
bismuth, inclined at various angles to the crystalline 
axes, were found to follow Kelvin’s law that they 
should be linear functions of the square of the cosine 
of the angle of inclination When each rod was 
soldered between copper leads and the junctions 
kept at different temperatures, the thermal electro- 
motive forces were found to follow the same law, 
with deviations m the cases of tin and bismuth which 
are greater than the possible experimental error. 

Recombination Spectra — A neat experimental 
method for investigating the neutralisation of positive 
ions by free electrons has been described by Dr 
F L Mohler and C Boeckner in the March issue 
of the J ournal of Research issued by the U S Bureau 
of Standards During the recombination, continuous 
spectra are emitted in the form of bands shaded to 
the violet, with their heads close to fimdamental lines 
m the arc spectra of the resulting neutral atoms. 
The distribution of intensity in the individual bands 
can be determined photometrically, and at the same 
time the concentrations of the ions and electrons, and 
the average thermal energy of the latter, can be found 
by the probe-wire method of Langmuir and Mott- 
Smith ; by combination of the electrical data and 
the optical data it is then possible to calculate the 
chance that a slow electron of specified speed shall 
fall into any one of the more important unoccupied 
orbits of the atom in question An outstanding 
feature of this work is that it confirms the somewhat 
surprising conclusion which had been arrived at from 
the study of the positive column of mercury arcs, 
that even under favourable conditions recombination 
m the gas phase is a relatively rare event. The dis- 
charge tubes used by Dr Mohler were of a very simple 
type, being in fact almost identical with gas-filled 
wireless valves containing helium or caesium vapour, 
and operated m the ‘ blued ’ state. 

Single Crystals op Silver — Single crystals oi 
various metals have been prepared in the form of rods 
or wires, and Hauser has obtained etch patterns, show- 
ing the crystallographic form, on spherical single 
crystals of copper and silver The first preparation 
of large single metallic crystals possessing the char- 
acteristic external form appears to be that carried 
out in the case of silver by Steacie and Toole and is 
described in the Journal of the American Chemical 
Society for April The metal is fused in the absence 
of air, cooled slowly and then kept at 940° for two 
days. Dilute nitric acid attacks the faces of the single 
crystal thus obtained in a specific manner resulting m 
the formation of a prismatic crystal 

Germanium Dichloride — The preparation of 
germanium dichloride, by passing the vapour of the 
tetrachloride, free from hydrochloric acid, over 
metallic germanium at about 430°, is described by 
Dennis and Hunter in the Journal of the American 
Chemical Society for April. Germanium dichlonde is 
a pale yellow solid which is instantly decomposed by 
moisture and is slowly acted upon by dry oxygen 
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m accordance with the reaction : 2 GeCl 3 -f 
= Ge02 + GeCl 4 It readily dissociates on heatings- 
and hence cannot be purified by sublimation. Ger- 
manium dichlonde is unaffected by alcohol and 
chlorofonn but is hydrolysed by water , ammonium 
hydroxide solution converts it into an orange -coloured 
substance 

Apparent Influence of an Electric Field on 
the Boiling Point of Benzene. — It has been shown 
by Baker that when an electric field is applied to 
benzene in a tube heated by an oil bath, the boiling 
point, as registered by a thermometer m the liquid, 
appears to be considerably raised The same effect 
was later observed by Smits, who showed that the 
vapour pressure lemains unchanged and that if the 
heating is earned out directly with a flame the liquid 
boils at the normal temperature. Smits attributed 
the phenomenon to superheating i endered possible by 
the removal of charged dust particles by the field. 
In the J ournal of the Chemical Society for April, J W. 
Smith describes experiments which show that the 
effect IS very much reduced by vigorous agitation of 
the benzene, and when ebullition has commenced 
before the application of the electric field, then the 
boiling point remains unaltered In all cases the 
vapour temperature has the normal value The 
explanation advanced by Smits appears, therefore, to- 
be correct 

Lanoline Rust Preventers — The Department 
of Scientific and Industrial Research has recently 
published an account (Engineering Research, Special 
Report, No. 12. London: H M. Stationery Office) of 
an investigation of rust -preventing mixtures carried 
out at the National Physical Laboratory. Pre- 
servatives of a greasy nature are more satisfactory 
than hardening paints or varnishes, and the best 
results were obtained from lanoline, either brushed 
on to a steel surface or deposited from solution. Such 
coatings have very great adhesion to steel even at 
high temperatures. Benzene is the best solvent to 
use for making up the lanoline solutions, but solvent 
naphtha is more suitable for industrial use and is 
quite satisfactory. Harder coatings can be obtained 
by the addition of paraffin wax or ceresin, and if the 
solution IS coloured, breaks in the film may readily be 
detected 

Denicotinised Tobacco — An account of the so- 
called ‘ denicotinised ’ tobacco is given by E. M. 
Bailey and others in the Report of the Connecticut 
Agricultural Experiment Station for 1927 {Bulletin 
296). Many of these tobaccos are now on the market 
bearing the advertisement that the bulk of their 
mcotme has been removed, from which the consumer 
naturally concludes that the product has been rendered 
harmless Actual analyses, however, revealed the 
fact that on an average only one -half to one -third of 
the mcotme is removed in the re-sweating process. 
Further, since the percentage of nicotine varies 
enormously in different tobaccos, it is possible for a 
‘ denicotimsed ’ product to show as high a nicotine con- 
tent as some other untreated tobaccos. For example, 
the lowest percentage of nicotine found in a treated 
tobacco was 0*75, but certain types of Havana, Porto 
Rican, and Turkish tobaccos normally contain as 
little as 1 per cent. From this it is clear that un- 
restricted indulgence of these tobaccos by people 
who suffer ill efiects from nicotine is unwarranted. 
The authors conclude with the suggestion that methods 
may be found which entirely remove the nicotine, 
though they raise the obvious query whether such 
refined tobacco would retain the qualities for which 
smoking is enjoyed. 
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New Mining Department at Armstrong College, Newcastle-on-Tyne. 


O N May 14, H.R H. the Prince of Wales opened the 
new Mining Department of Armstrong College 
In his opening speech he said, “ The industry is con- 
fronted with stern competition from overseas. It 
must be eqmpped to meet that competition, and I 
think it IS generally agreed that it is to science that 
we must look in our distress Science must show the 
way to an improvement in our methods, and scien- 
tific training must be available both for the leaders 
and the rank and file, so as to ensure that no single 
ounce of energy is lost in the tug-of-war against our 
competitors.” 

The demand that Ai’mstrong College should in- 
tensify and enlarge its share of work of scientific 
research in the interests of the coalfields it mainly 
serves has recently become specific The coal owners 
of Durham and Cumberland, the Federation of Iron 
and Steel Manufacturers, the Department of Scien- 
tific and Industrial Research and the coke and gas 
industries, have co-operated with the College in the 
formation of a committee to supervise and encourage 
the prosecution of researches bearing directly on their 
respective industries. This work is now well in hand , 
valuable reports have already been issued, and more 
may be confidently expected m the near future. 
Similar co-operation between the College and the 
Fuel Research Board has begun • a physical and 
chemical survey of the coal seams in the northern 
coalfields is m progress, the chief purpose being to 
obtain an exact Imowledge of the properties of these 
seams. This work is being carried out at present in 
temporary buildings, but it will shortly be transferred 
to the top floor of the new building 

The Department of Mining m Armstrong College 
has long and fine traditions behind it. It forms the 


Insect Nutrition 

^HE subject of nutrition and metabolism in insects 
-A- IS highly important, in that its adequate explora- 
tion IS likely to provide fresh viewpoints for problems 
of insect control. At the same time its relation to 
such insect products as silk, lac, honey, and wax 
should not be overlooked. At the present time, 
knowledge of the metabolic processes of insects is 
limited to scattered experiments and observations, 
usually confined to individual species, and of too 
inadequate a character to admit of reliable general- 
isations being made The literatuie is very extensive 
and, for that reason, imparts the impression that a 
large amount of work has already been accomplished. 
A survey of any small branch in this field will, how- 
ever, reveal how much of the available information is 
of a comparatively trivial or incomplete character, 
and what an infinitesimal amount of really funda- 
mental Imowledge has, so far, been gained 

In the Transactions of the Entomological Society of 
London, 1928, Fart 2, Mr B P. IJvarov, senior 
assistant in the Imperial Bureau of Entomology, has 
brought together the results of all the work done on 
the subject of insect nutrition and metabolism His 
memoir takes the form of an admirable introductory 
survey (65 pp.) of the range of problems involved, 
together with a bibliography of nearly six hundred 
titles. In the collation and examination of so large 
a mass of literature, the author has done a substantial 
service to entomology and laid the basis and pro- 
vided a guide for future research. 

one selects, for example, the enzymes involved 
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oldest mimng school in Great Britain, for it dates 
back m one form or another to the year 1837. Many 
of the foremost men in the mimng industry to-day 
received their traimng in it The present head of 
the Department is Prof Granville Poole, who has 
designed the new bmlding which now provides ade- 
quate facilities for the teaching of mimng and the 
prosecution of research. 

The erection of this building has been made possible 
only by generous grants from the Miners’ Welfare 
Fimd. The sum of £20,000 was subscribed by the 
Central Committee of the Fund and £10,000 from the 
Northumberland District Comxmttee. Anonymous 
donors have contributed nearly £5000 to the eqmp- 
ment of the building and a further sum of £15,000 is 
reqmred. The bmlding will occupy a central position 
when the general scheme for the development of the 
College IS completed The architect is Mr. Dunbar 
Smith, of London, who was also the architect for the 
new College Library and for the National Museum of 
Wales, one of the noblest buildings erected in Great 
Britain within recent years. 

Apart from the rooms set apart for research, the 
Department has several prominent features , for 
example, an exhibition hall containing plant and 
models of great educational value, and products from 
modern carbomsing and hydrogenating plants, etc , 
also a specially eqmpped laboratory housing plant for 
the dressing of minerals. 

The courses of the Department are arranged to 
meet the reqmrements of those who wish to specialise 
in any branch of mimng, and the diploma and degrees 
obtainable are accepted by the Board for Mimng 
Exarmnations in lieu of two years’ practical experience 
in a mine 


and Metabolism. 

in the digestive processes of insects, rather a sur- 
prising amount of data will be found available, but 
much of the material is the result of old, or of im- 
perfect, methods of technique. There is also the fact 
that the part played by micro-organisms living in the 
digestive tract further complicates the subject The 
need for clearly ascertaining which enzymes are pro- 
duced by the insect and which by micro-organisms 
of symbiotic or other relationship is abundantly 
evident. With plant-suckmg insects we have evi- 
dence that they are capable of converting starch into 
sugars, but we know nothing concerning their utilisa- 
tion of the protein constituents of cell sap Buchner 
went so far as to conclude that the symbiotic micro- 
orgamsms of aphids, coccids, etc , are able to utilise 
atmospheric nitrogen and so make up for a supposed 
deficiency in nitrogen absorbed by such insects from 
their plant hosts It is, however, abundantly clear 
that there is no positive evidence indicating that 
sucking insects do not obtain and utilise all the 
mtrogen they need from the cell contents we have 
to admit that the r61e of the symbionts is still un- 
settled. 

Again, the problem of cellulose digestion in insects 
IS very far from being settled in spite of the existence 
of tens of thousands of plant-feeding species. The 
presence of a cellulase has been foxmd in very few 
insects and, for the vast majority of species, it would 
appear probable that, if cellulose is digested at all, 
it IS by the intervention of micro-organisms, as has 
been so well demonstrated by Cleveland in the case 
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of termites. We know surprisingly little concermng 
the nutritional requirements of blood-sucking insects 
which are concerned with the transmission of the 
pathogenic agents of certain virulent diseases. We 
need to know the length of time such insects can exist 
in the absence of a blood meal, the extent to which 
digestion of blood requires the interaction of micro- 
organisms, the influence of different types of blood 
upon fecundity, and the extent to which the selection 
of one mammalian host m preference to another is a 
chemical or a biological problem 

These few comments will serve to indicate the nature 
and importance of some of the problems involved 
It is to the credit of the Dietetics Subcommittee of 
the Civil Kesearch Committee that it directed atten- 
tion to the need for examination of the nutritional 
problem in insects Through the Empire Marketing 
Board it was able to arrange with the Imperial Bureau 
of Entomology to produce a collated bibliography of 
the whole subject, and Mr. Uvarov’s memoir was the 
result On the submission of the MS to the Civil 


Research Subcommittee, the latter body approached 
the council of the Entomological Society of London, 
through the Empire Marketing Board, with a view to 
its publication. It must be added that the financial 
provision was made by the Empire Marketing Board, 
and that it affords yet another example of the breadth 
of view and wise foresight exercised by that Board 
in the furtherance of applied biological research. 

The inception, preparation, and publication of this 
memoir reflects the greatest credit on all concerned. 
It may be added that Mr. Uvarov’s actual summaries 
of the papers listed in his bibliography have been 
deposited in the Reid Library of the Rowett Re- 
search Institute for Animal Nutrition, Aberdeen 
Arrangements have also been made for a set to be 
placed in the Science Library at South Kensing- 
ton, where they will likewise be available for con- 
sultation. A limited number of copies of Mr 
Uvarov’s memoir are available on application to the 
Secretary, Committee of Civil Research, 2 Whitehall 
Gardens, S.W 1. A. D. Imms 


Annual Visitation of the Royal Observatory, Greenwich. 


the annual visitation of the Royal Observatory, 
Greenwich, by the Board of Visitors on Satur- 
day, June 1, the Astronomer Royal presented his 
report, which describes the work of the observatory 
during the year ended on May 10 The observations 
with the transit circle numbered nearly nine thousand, 
embracing the sun, moon, planets (of which special 
attention was paid to Vesta, owing to its value for 
determimng the equator point), fundamental stars, 
and stars needed for comparison with Eros at the 
time of its near approach to the earth in 1930-31 
The correction to the longitude of the moon as calcu- 
lated from Brown’s tables is -f-5 51" from the limb 
fCnd + 5 83" from the crater Mosting A The cor- 
rection has been diminishing at the rate of a third of 
a second per annum since Brown’s tables were intro- 
duced into the almanacs in 1923. The early observa- 
tions of the sun and moon, from 1751 onwards, have 
been re -reduced , it is found that the longitudes 
deduced from the declinations are more trustworthy 
in the early years than those from the right ascensions 
The results give support to the theory that there are 
variations in the earth’s rate of rotation , they also 
indicate a secular acceleration of the sun’s longitude, 
the amount of which is 4 - 0 78" in a century 

Observations with the Cookson Zenith Telescope 
show that the variation of latitude m recent years 
has been abnormally small , the large amplitude of 
seven years earlier has not been repeated 

The 2 8 'inch equatorial has been used for double 
star observation , 282 stars have been measured 

during the year, 44 of which are separated by less 
than half a second , a new working list of some 
2000 pairs discovered by Dr. Aitken has been prepared 
The old water-clock used for driving this instrument, 
and its predecessor the Merz equatorial, since Airy’s 
days has been superseded by an electric drive of the 
Gerrish type, which was on view for the first time at 
the visitation. The Astronomer Royal gratefully 
acknowledges the help given in preparing the plans 
by Mr. F. J. Hargreaves, who had used a similar 
drive successfully on his small equatorial at Eungs- 
wood, Surrey. It was with this instrument that he 
was the first to photograph the comet Grigg-Skjellerup 
at its return in 1927 

Thirty-one stellar parallaxes were determined with 
the Thompson 2 6 -inch equatorial during the year, 
bringing the total up to date to 400. A useful 
economy has been introduced of taking two parallax 
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fields on the same plate , this halves the time spent 
in development 

The 30-inch reflector is being used for the determina- 
tion of ‘ colour temperature ’ of stars The absolute 
temperatui*es are obtained by comparison with the 
positive crater of a carbon arc lamp, which is mounted 
on the roof of the octagon room, 600 feet away. 
Twenty-four early-type stars, distributed as uniformly 
as possible round the northern hemisphere, have been 
selected as standards , forty other stars have now 
been compared with these , the comparisons being 
made at the same altitude in each case. Some notes 
on B-type stars of abnormally low temperature were 
published in the Monthly NoUces last year. 

With the astrographic equatorial, plates are being 
taken for comparison with those taken twenty-five 
to thirty years ago, m order to determine proper 
motions The result of this study for the zones from 
Deck -f- 64° to +72° is now in the press. The sunspot 
curve gives indications of a double peak, in 1926 and 
1928 respectively Daily spot numbers, both of the 
whole disc and of the central region, are sent to Zurich 
for the Bulletin which is published there under the 
auspices of the International Astronomical Umon. 

The magnetic elements determined at Abmger for 
the vear 1928 are Deck 12° 47*0' W. , Hor. Force, 
0 18564 , Vert. Force, 0*42941 , Dip, 66° 37*3' , the 
Deck IS diminishing about 12' por annum. 

The mean temperature of the year ending on April 
30, 1929 (misprinted 1928 in the report), was 48°*7, 
or 0°*8 below the average Frost occurred on 71 
days , the rainfall was 20 46 inches, or 3*78 below 
the average. March, with 0*038 inch, was the driest 
month ever recorded at Greenwich. 

The performance of the two Shortt sidereal clocks 
has been very satisfactory , the temperature in the 
clock cellar is now maintained at 62° *8 Fahr The 
progressive increase of losing rate still continues , 
it IS proposed to substitute a bob of invar on one of 
the clocks 

Daily comparisons of time are made with Paris, 
Nauen, Annapolis, and Bordeaux. In all four cases 
the residuals appear to show an annual wave 

Allusion IS made to the eclipse expedition to Kedah 
and Siam. The total equipment weighed ten tons. 
Unfortunately, no results were obtained in the investi- 
gation of the Einstein bending of light , but some 
results on the corona and prominences were obtained 
at Alor Star. A. C. D. Crommelin. 
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Wisconsin Limnology. 

^HE veteran hmnologist, Dr. E. A Birge, together 
“L with Dr Chancey Jiiday and other collaborators, 
has made several additions to the detailed study of 
Wisconsin lakes in the Transactions of the Wisconsin 
Academy, vol. 23, Proceedings of the American Philo- 
sophical Society, vol. 66, and in Ecology, vol. 8 The 
Academy papers deal with the temperature of the 
bottom deposits of Lake Mendota, with the chemical 
composition of its larger aquatic plants and with the 
phosphorus content of that and other Wisconsin 
lakes. Temperatures were measured in the mud of 
Lake Mendota down to 5 metres, in depths of water 
from 8 m to 23 5 m. The data accumulated are 
used to calculate the annual heat -budget At the 
shallowest station this amounted to 2950 calories per 
sq. cm and 1100 calories at the deepest. Prelimi- 
nary data on the heat-budget of Karluk Lake, Alaska, 
are given in Ecology, 1927. These are compared 
with the values given by lakes in Central Europe. 

Supplementing a previous study of the composition 
of Cladophora and Myriophyllum, analyses of Vallis- 
neria and Potamogeton are now given. Rickett had 
previously shown that Mendota, 10 4 sq. kilometres 
m area, yielded, in dry weight, 1112 metric tons of 
Potamogeton and 736 of Vallisneria. Of these, the 
latter has an ash content of 25 2 per cent, the former 
11 4 per cent. Their influence upon the water and 
soil of the lake must, therefore, be very considerable 
The analyses are unusually detailed and record the 
amounts of certain important minor constituents, 
such as phosphorus, iron, manganese, and silica, 
which are frequently omitted. 

The organic matter content of lake waters is con- 
sidered in a preliminary survey [Amer Phil. Soc ), 
which, however, contains analyses from forty-four 
lakes. These are grouped into autotrophic, which 
derive their organic matter from internal sources only, 
namely, from the phytoplankton and attached 
vegetation, and allotrophic, into which drainage brings 
soil and marsh extractives. For each lake the organic 
matter is a fairly definite quantity, showing no great 
variation either with depth or time. This is in 
striking contrast to the oxygen content, which is 
often greatly reduced in the deeper cold water, the 
hypolimnion , this during summer remains unimxed 
with the warm epilimmon. 

Analyses were made of the waters of eighty-eight 
lakes to determine the soluble phosphorus existing 
as phosphate, also the phosphorus in organic com- 
bination. This was done in order to ascertain 
whether the simple yearly cycle, observed m the open 
sea, could also be traced in these lakes. The marine 
workers found a winter maximum and a minimum 
in early summer, lasting until August, the surface 
waters being, during the summer, almost or qmte 
devoid of inorganic phosphorus, and the deeper 
waters — ^in shallow seas — ^bemg much reduced. In 
the lakes, however, observations made in May, soon 
after the disappearance of the ice, and in July or 
August, were complicated by two factors — ^the very 
minute amount of inorganic phosphorus and its 
regeneration from the plankton. Accordingly, no 
such simple seasonal cycle was revealed. Possibly 
the rate of regeneration, rather than the absolute 
amount of phosphorus, may here be the limiting factor. 

In Ecology (8, No. 4 , 1927) an account is given of 
the occurrence of two Crustacea, Pontoporeia affinis 
and Mysis oculata var. rehcta, which are regarded as 
‘marine relicts’. Though thoroughly studied in 
Europe, their American distribution is imperfectly 
known. It was found that Pontoporeia occurs 
chiefly in the hypolimnion, where the supply of 
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oxygen may fail below 1 c c per litre The breeding 
season extends from December to May Mysis was 
found in two lakes During summer it remains on 
the bottom during daytime, but may even reach the 
surface at night The breeding season extends from 
October to May. 

University and Educational Intelligence. 

Cambeidge. — The solicitors carrying out the will 
of the late Mr. John Humphrey Plummer state that, 
in view of the many conflicting and wholly unauthor- 
ised statements that have appeared, the time has 
arrived when some authoritative statement should 
be made concerning the benefaction which will accrue 
to the University The residue of the estate is to be 
applied in perpetuity for the promotion and en- 
couragement of education m chemistry, biochemistry, 
physical science, or such other allied subjects in the 
University as the trustees shall think fit. The testator 
further expressed his desire and intention that his 
trustees should, as soon as possible, establish and 
endow a professorship or professorships, each of the 
annual value of £1200 in accordance with a scheme to 
be devised The testator further expressed the wish 
that the trust should be known as the John Humphrey 
Plummer Foundation. The trustees are advised that 
the estate should yield an income to the University of 
approximately £10,000 a vear 

The Drapers Company has made a grant of £1000 
per annum for a further period of 10 years to the 
School of Agriculture 

Dr. H B Roderick and Mr G Stead have been 
reappointed University lecturers in medicine 

Edinbuegh. — Principal Sir Alfred Ewing announced 
at the meeting of the Umversity Court on May 27, in 
connexion with the proposed internal reconstruction 
of the medical buildings at Teviot Place, that gifts, 
have been intimated for this purpose of £20,000 from 
Sir William Dunn’s trustees, and £35,000 from the 
Rockefeller Foundation, making a sum of £55,000 in 
all. This, along with other moneys available, now 
secures the carrying out in its entirety of a scheme 
drawn up by Mr Balfour Paul, architect, in consulta- 
tion with the heads of the departments concerned,, 
whereby the medical buildings, erected in 1880, will 
be radically altered m their internal arrangements, so 
as to bring them in line with the most modern require- 
ments for teaching and research The external aspect 
of the buildings, as designed by the late Sir Rowand 
Anderson, will remain unaltered. The work will be 
begun m the summer vacation. Certain portions of 
the reconstructed building will in future be associated 
with the name of Sir William Dunn in recognition of 
the generous gift from his estate. 

London. — The following doctorates have been con- 
ferred ; D Sc. in metallurgical chemistry on Mr. J. C. 
Hudson (Imperial College, Royal College of Science,, 
and Royal School of Mines), for a thesis entitled 
“Third (Experimental) Report to the Atmospheric 
Corrosion Committee (of the British Non-Ferrous 
Metals Research Association) ” ; D Sc. in agricultural 
chemistry on Mr. V Subrahmanyan (Rothamsted 
Experimental Station), for a thesis entitled “ Bio- 
chemistry of Waterlogged Soils 

Manghesteb — ^Mr. J. B. M. Hay, lecturer in 
engineering, has resigned on his appointment as head 
of the Civil Engineering Department in Bradford 
Technical College 

Applications are invited for two Grisedale biological 
scholarships m, respectively, botany and zoology, each 
of the value of £200* Applications should reach the 
registrar by at latest June 22. 
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Reabing. — ^D r. T. Franklin 8ibly, principal of the 
University of London since 1926, has accepted the 
invitation of the council to become vice-chancellor of 
the University m succession to Dr. W. M. Childs, who 
IS retiring in September next. 

At the time of going to press, the follomng results 
of Parhamentary elections in Umversity constituencies 
have been announced : — Cambridge (2) Mr J. J. 
Withers, Mr. G. H. A, Wilson. London : Dr E. 
Graham Little. Combmed English (2) Sir Martin 
Conway, Miss E. Rathbone. Wales • Mr E. Evans. 
■Queen’s, Belfast . Col T, Sinclair. 

The New Education Fellowship (English section) 
gives prominence in its annual report for 1928 to the 
subject of parent education. At a conference which 
it called last September, it was resolved to form a 
National Council for Parent Education and Child 
Study, and a provisional committee was appomted 
with Dr. Basil Yeaxlee as chairman to undertake the 
preliminary work with the aim of correlating and 
extending the efforts of existing organisations for 
forming parent -teacher associations all over Gieat 
Britain, child -psychology study groups, traimng of 
study-group leaders, publication of pamphlets and 
magazines for parents, formation of libraries, panels 
of speakers, etc The movement will be stimulated 
by a visit to Great Britain this summer of some of 
the leaders for similar movements in America and 
by the fifth international New Education conference 
to be held at Elsinore on Aug 8-21. The Fellowship, 
of the English section, of which Sir Michael Sadler is 
president, besides orgamsing bienmally international 
conferences, maintains libraries and information 
bureaux, publishes magazines, and in other ways 
promotes co-operation between educationists and 
between parents and teachers Its watchwords are 
Release spiritual and creative power in the child , 
study and respect the child’s individuality ; educate 
through innate interests ; encourage co-operation 
rather than competition ; co -educate , educate for 
service The general theme of the Elsinore conference 
will be “ The New Psychology and the Curriculum”. 

A CENSUS of graduate research students in chemistry 
in the United States in 1927 shows that they numbered 
1934 in one hundred and forty universities, as follows : 
in organic chemistry 570, general and physical 430, 
industrial and engineering 183, physiological 134, 
inorganic 116, agricultural 89, colloid 79, analytical 
75, nutrition 58, catalysis 28, food 27, sanitary 25, 
photographic 25, metallurgical 21, five other sub- 
heads 74. The census has been taken annually for 
four years by the Research Information Service 
Division of the National Research Council, Washing- 
ton, and discloses a steady growth m the total number 
of such students (1700, 1763, 1882, 1934), although 
under the various sub -heads the numbers fluctuate 
In addition to these students, 1047 members of the 
faculty staffs were engaged in chemical research. In 
the pamphlet giving the results of the census {Repnnt 
and Gircular Series of the National Research Gounc%l^ 
No. 84. Washington, D C. * National Academy of 
Sciences, price 20 cents) figures are given separately 
under each sub -head for each university, together 
with the name of the head of the department of 
chemistry. In the same pamphlet are statistics 
showing the number and amounts of fellowships and 
other stipends received by graduate students m 
chemistry in 119 universities in the Umted States 
in 1927-28. Of the total number of such students, 
45 per cent received no financial assistance either 
from the university or from outside organisations. 
More than one-third of these self-supporting students 
(418) belonged to Columbia University, New York. 
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Calendar of Patent Records. 

June 9, 1683 — Great public interest was aroused 
by the patent granted on June 9, 1683, to Robert 
Fitzgerald and others for his process for obtammg 
fresh from salt water. A previous patent granted m 
1675 to Wilham Walcot for a similar invention was 
voided by the Privy Council on the groimd that it 
had not been put into operation, and it is said that 
Fitzgerald’s prescription, certified by Robert Boyle, 
was sent by Charles II. to the Lord Mayor “to be 
kept lest a secret of so great importance might come 
to be lost”. But it was Fitzgerald’s process that 
eventually proved a failure and Walcot’s that 
triumphed. In 1695 an Act of Parliament was passed 
restoring Walcot’s rights and granting him a 35 years’ 
monopoly. 

June 9, 1842 — The direct-acting steam hammer, 
first reduced to a practical form by James Nasmyth, 
was patented by him on June 9, 1842. 

June 12, 1704. — The rise of the Irish linen trade is 
due very largely to Louis Crommelin, the leader of a 
small band of Huguenots settled in Belfast, who con- 
tracted with William III to supply the requisite 
machinery and material and to teach the Irish the 
art of linen manufacture 111 return for the interest on 
his expenditure and £300 a year. On June 12, 1704, 
the Signet Office in London records a patent granting 
to the Board of Trustees of the Linen Corporation 
and the Lieutenant Justices of Ireland a yearly sum 
of £1180 for ten years for the purpose of encouragmg 
the manufacture, the payment of £200 a year to 
Crommelin “ for his paines and care in carrymg on 
the work ”, and £120 a year to three assistants , with a 
pension of £60 a year to a French clergyman for the 
Huguenot colony 

June 12, 1806. — The purification of coal gas with 
lime was suggested in the early days of gas manu- 
facture. Edward Heard, on June 12, 1806, patented 
a process m which the lime was charged with the coal 
m the retorts, but the proposal did not come into 
general use until it was reintroduced by W J 
Cooper in 1882. 

June 13, 1551. — The first patent of which there is 
any record m France is that granted for ten years 
by Henry II to Theseo Mutio, an Italian, on June 13, 
1551, for makmg all kinds of Venetian glass The 
manufacture was not successful, but the experiment 
paved the way for the subsequent encouragement of 
Italian workmen by Henry IV. 

June 13, 1772 — ^William Tutin’s is a noteworthy 
name m the history of the manufacture of shoe 
buckles, an important Birmingham industry m the 
eighteenth century Tutm was the mventor of the 
alloy — ^made of brass, antimony, and tm — called 
“ Tutama ”, of which most of the buckles of the 
period were made, and on June 13, 1772, he was 
granted a patent for a process of japanning buckles 
“ so as to equal and far exceed in cheapness and wear 
the common blue-coloured buckles, which are coloured 
by the heat of the fire, and are liable to be damaged 
by wet”. 

June 13, 1922. — Insuhn, the pancreas extract used 
m the treatment of diabetes, was isolated by Dr. G F 
Bantmg and Dr. 0 H. Best, of the Umversity of 
Toronto, and m order to safeguard the public interest 
the method of extraction was patented in Great Britain 
on June 13, 1922 The Umversity of Toronto invited 
the Medical Research Council to assume the respon- 
sibility for its production in Great Britain and con- 
veyed the patent rights to the Council as a free 
gift The word ‘ insulin ’ is due to Sir Edward 
Sharpey-Schafer, who coined it about 1911 in anticipa- 
tion of the discovery. 
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Societies and Academies. 

London 

Royal Society, May 30 — 0. W Richardson and P. 
M Davidson The energy functions of the Hg mole- 
cules. The terms m the expansion of the force 
function are determined for certain states by various 
methods and show satisfactory agreement Negative 
total energies, heats of dissociation and other constants 
of about thirty H 2 states are tabulated Curves are 
drawn for the mean kinetic energy of the electrons of 
certain states at various nuclear separations An 
appendix contains a theorem on the mean energy of a 
system of particles m any condition of periodic motion, 
when some of the particles are fixed. — E. K Rideal, 
C P. Snow, FIG. Rawlins, and A M Taylor Infra- 
red investigations of molecular structure (1). — C P. 
Snow, F. I. G Rawlins, and E. K. Rideal Infra-red 
investigations of molecular structure (2) The vibra- 
tion-rotation band spectrum of nitric oxide proves to 
be a fundamental, with its centre at 1882 9 cm 
with the fine-structure consistmg of P, Q, and P 
branches with at least 42 rotation bands in each of 
the P and P branches. The molecular constants de- 
rived from the separation of the fine-structure bands 
(3*35 cm"^) corresponds almost exactly with those 
obtamed from electronic band spectral data The 
presence of a Q branch is in accordance with the 
gyroscopic character of an odd-electron molecule. 
The facts relatmg to the ground state of nitric oxide, 
its physical magnitudes, and its electronic angular 
momentum about the nuclear axis, form a consistent 
whole — A, Muller The connexion between the zig- 
zag structure of the hydrocarbon chain and the alter- 
nations ui the properties of odd and even numbered 
cham compounds. Starting from the fact that the 
CHg-groups are arranged m a zigzag line, it is shown 
that there must exist an essential difference in the 
structure of the odd and even numbered substances. 
This difference accounts for the alternations of pro- 
perties — 0, W. Richardson and F. S Robertson The 
emission of soft X-rays by different elements at higher 
voltages — -L. P. Davies The soft X-ray emission 
from various elements after oxidation The effect of 
oxidation on the total soft X-ray emission from the 
following elements has been studied . Silicon, man- 
ganese, iron, cobalt, nickel, copper, molybdenum, 
palladium, and tungsten The efficiency of the oxide 
seems to be the average efficiency of the oxygen and 
element present.— D L. Chapman and W. K. Hall 
A study of the catalysis by silver of the union of 
hydrogen and oxygen The new method of Hughes 
and Bevan was used and the conclusions confirmed 
by direct measurements of the falls of pressure which 
occur when the gases, separately and mixed together, 
are brought into contact with a large surface of silver. 
The mechanism of the action seems to be one of 
alternate reduction and re-oxidation of an oxide film 
The fact that a film formed at low temperature is more 
effective than one formed at a higher temperatui'e 
suggests that some of the molecules of silver oxide in 
the former are in relatively unstable positions, and 
therefore more active chemically. — R. H Fowler and 
A. H. Wilson : A detailed study of the ‘ radio-active 
decay ’ of, and the penetration of a -particles into, 
a simplified one-dimensional nucleus The authors 
solve exactly for a simplified nucleus the problem of 
a^article disintegration (determination of the complex 
sharacteristios of the wave-equation with the proper 
boundary conditions), and discuss the converse prob- 
lem of the penetration of an a-particle into the 
nucleus from without — G. I. Finch and D L. Hodge 
Gaseous combustion in electric discharge (3). Com- 
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bustion of dry detonating gas in the direct current 
discharge is primarily determined by the ionisation of 
both the constituent molecules of the gas. Electro- 
static forces keep apart positively charged ions, unless 
such forces are counteracted by some other agency , 
one such agency is negatively charged metal atoms 
sputtered from the cathode which, by forming elec- 
trically neutral metal-gas complexes wilh positive ions, 
overcome electrostatic repulsion and thus enable com- 
bustion to proceed — G. I. Finch and J C Stimson : 
The electrical condition of hot surfaces during the 
adsorption of gases (3h A hot platmum surface ex- 
hibits a charge when zn vacuo or in contact with gases. 
With alternate treatment with oxygen and hydrogen 
at 500° C , it will exhibit a charge in hydrogen or m 
vacuo at room temperature. Heatmg at 850° destroys 
such superactivity . The charge due to any gas can be 
rapidly removed by evacuation at 850°. The destruc- 
tion of the superactive condition is due to a structural 
change in the arrangement of the surface atoms akin 
to sintering — M. Robertson • An X-ray investiga- 
tion of the structure of naphthalene and anthracene. 
Using the rotatmg crystal photographic method, the 
general and statistical considerations of the refieetions 
indicate a periodic structure parallel to the c axes of 
the crystals. Geometrical structure factors are de- 
veloped and the dimensions of the molecules calculated 
differ only slightly from those of Bragg’s tetrahedral 
structure. Thus the tetrahedral properties of the 
carbon atom are maintained m aromatic structures — 
K Majumdar The arc spectrum of chlorine The 
spectrum has been photographed in the region 
X6400-8700 The ionisation potential is calculated 
as 13 1 volts — K R. Rao • The arc spectrum of 
germanium Observations have been extended to 
XI 630 and about fifty new lines have been added, most 
of which have been classified . The ionisation potential 
of Ge I is 8 09 volts ap^^roximately — U. Nakaya . On 
the emission of soft X-rays by different elements, with 
reference to the effect of adsorbed gas. The absorp- 
tion of these rays increases with the amount of the 
adsorbed gas molecules on the photoelectric plate, 
while the excitation decreased with the presence of gas 
molecules. Beliable data were secured by bombard- 
mg the photoelectric plate and target to red heat in 
the highest vacuum and afterwards reducing the oxide 
films on these surfaces with hydrogen. — N F. Mott : 
The scattermg of fast electrons by atomic nuclei. 
The scattermg of electrons by an atomic nucleus is 
investigated, usmg the wave equation of Dirac and 
a scattering formula obtamed which gives the spin- 
relativity correction to be applied, for fast /3-particles, 
to the usual Rutherford formula — L. J Freeman; 
Further investigations of the spectrum of ionised 
nitrogen (N II). Nme terms belonging to a quintet 
system have been identified and two new terms of the 
triplet system. Some 75 lines have been newly classi- 
fied. — A E. Gillam and R A. Morton The absorption 
spectra of halogens and inter -halogen compounds m 
solution m carbon tetrachloride — R. A. Frazer and 
A. J. Duncan : On the criteria for the stability of 
small motions — R. A. Frazer and W J. Duncan , On 
the numerical solution of equations with complex 
roots. — G C McVitie • On Einstein’s unified field 
theory. 

Physical Society, May 10. — W. E. Sumpner : 
Heaviside’s fractional differentiator. The paper deals 
with (1) Heaviside’s experimental methods , (2) the 
mdex operator, its definition and justification ; (3) 
its use with Leibnitz’s theorem , (4) its use with 
hmomial and exponential expansion ; (5) fimctions of 
the operator , (6) Heaviside’s operators ; (7) ex- 

amples ; (8) the impulse function. — H. Awbery : 
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A simple method of fitting a straight line to a series of 
observations The method has a lational basis, and 
can be carried out much more quickly than the method 
of least squares — E. W. H. Selwyn : Arc spectra in 
the region X1600“k2100 A simple method is de- 
scribed of photographmg ordinary arc spectra down 
to about XI 600 Additions have been made to the 
analysis of the spectra of Mg I, Be I, and B I — 
K. R. Rao . The spectrum of trebly ionised thallium 
— G. A. Wedgwood The elastic properties of thick 
cylindrical shells under internal pressure. An experi- 
mental investigation of the usually accepted theory. 
Longitudinal and diametral extensions were deter- 
mined of a number of steel cylinders subjected m- 
ternally to hydrostatic pressure, the cylinders bemg 
closed at the ends by covers secured to the shell itself 
Discrepancies seem to be due to the non-isotropic 
nature of the material. 

Paris 

Academy of Sciences, April 29. — Henri Villat : The 
alternatmg vortices of H B6nard in a canal of finite 
width — E. Mathias : Contribution to the study of 
fulmmatmg matter Its two modes of decomposition 
A review of descriptions by witnesses of cases of 
globular lightning Certain of these describe the 
dissipation as without noise ; in others, and these form 
the majority, the disappearance was accompanied 
with very violent explosions. — J A. Schouten ; The 
geometrical ‘ signification of the semi-symmetneal 
property of an integral connexion, which leaves in- 
variant the fundamental tensor. — Georges Durand : 
A manner of conceivmg the theory of envelopes — 
D. Pompeiu Certam systems of hnear equations and 
an integral property of functions of several variables. 
— Rene Lagrange . Certam functions associated with 
the functions of Legendre — E. Hille and J Tamarkm * 
A relation between the results of Minetti and Valiron. 
— Alex. Veronnet • There are three distinct dynamics, 
and three only, corresponding to the three spaces of 
Euclid, Riemann, and of Cartan — Lucien Feraud : 
Some applications of Pfaffian systems — Rene Lucas 
Remark on the equations of electromagnetism. — 
Neronoff The law of attraction — R. Hocart . The 
diamagnetism of some binary halogen compounds 
The dismagnetism of the ions is not strictly additive, 
and hence it is not possible to describe the diamagnetic 
properties of substances by means of a single co- 
efficient The coefficients of solutions of hydrochloric 
acid, common salt, and potassium chloride are given, 
the accuracy bemg from 0 1 per cent to 0 - 3 per cent. — 

G. Foex : The diamagnetism of the crystal of 
azoxyanisol and the precession of Larmor. — ^Jean 
Becquerel and W. J. de Haas • The fundamental law 
of paramagnetic magnetisation of a crystal and the 
law of paramagnetic rotatory dispersion. — Gillies : 
The trajectory 3d m the ionised atoms P II, S IT, 
S III, and 01 III Quadruplets of Cl. III.— Charles 
Nordmann : A new method for the reproduction of 
colours. — Marmesco . The structure of solutions of 
gelatine A study of the relations between the 
dielectric constant of gelatine solutions and their 
concentration. — Nahmias The evaluation of the 
a-radiation of the active deposit of actmium by the 
measurement of its /3-radiation — H. Herszfinkiel and 

H. Jedrzejowski . The conditions of formation of 
groupings of radioactive atoms — Rene Delaplace and 
G. Rebiere • The irradiation of ergosterol . the action 
of the ultra-violet rays of quartz and of the soft 
X-rays. Diagrams are given showing the changes m 
the ultra-violet spectrum of ergosterol produced by 
various times of exposure to ultra-violet light. Soft 
X-rays produce effects qualitatively similar — Antoine 
Willemart . The isomerisation of some acetylene car- 
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bmols into ethylene ketones. The transformation of 
alcohols of the type BiR 2 C(OH) -CsCRg mto the 
ketones R^RaC =CH -CO -Rg either by alcoholic 
sulphuric acid or through the chlorides is a general 
reaction. Several examples are given — Huan • The 
action of ethylmagnesmm bromide on the tetrethyl- 
diamide of succinic acid — L. Royer : The possible 
asymmetry of the corrosion figures obtamed by an 
active isotropic liquid. Results on the corrosion of 
calcite crystals are given which are m general agree- 
ment with the views of Hettich — A Amstutz : The 
crystallophy Ilian conglomerates of Mayombe, m the 
French Congo — P L Violle and A. Giberton . The 
antitoxic properties of calcium towards sparteine 
sulphate A guinea-pig survived indefinitely the 
injection of a mortal dose of sparteme sulphate when 
the latter was mixed with a solution of calcium 
chloride. — Marc Bridel Researches on the varia- 
tion of colour in plants in the course of their drymg 
The glucoside of Lathrcea dandesUna is aucuboside 
(aucubme). — Charles Pontillon * The pigmentation of 
Ster'igmatocysUs mgra cultivated on fatty media The 
yellow coloration sometimes observed in Stengmato- 
cysUs mgra cultivated on fatty media is a consequence 
of the lack of homogeneity of the culture medium 
due to the mode of preparation of the mmeralised 
gelose solution — Rene Wurmser and Jean Geloso • A 
glucose derivative, a constituent of the oxido -reduction 
equilibrium of the cells — Mme. L Random and R. 
Lecoq The primordial rdle of the alimentary equi- 
librium in the utilisation of lactose — Edouard Chatton, 
Andre Lwoof, and Mme Marguerite Lwoff . The 
mfraciliatures and the genetic contmuity of recessive 
ciliary systems. 


Official Publications Received. 

British 

Memoirs of the Indian Meteorological Department Yol 25, Pait 3 
Data of Heavy Eainfell over Short Periods in India Pp 109-143 (Cal- 
cutta Govex’nmentol India Central Publication Branch ) 2 2 rupees, 4s 
Supplement to the Journal of the Indian Mathematical Society, Vol PT. 
Eeport of the Sixth Conference of the Indian Mathematical Society held 
at Nagpur m December, 1928 Pp iii-l-24 (Madias) 

Annual Report of the Zoological Society of Scotland foi the Year endiiifj 
31st March 1929 Pp 63-1-8 plates (Edmbuigh ) 

Indian Central Cotton Committee Technological Laboratory Bulletin 
No 19, Technological Series No 14 Further Tests on the Effect ot 
Temperature and Humidity on Cotton Spinning By A James Turner 
Pp 17 (Bombay ) 

Quarterly Journal of the Royal Meteorological Society Vol 55, No. 
230, April Pp 103 214 (London Edward Stanford, Ltd ) 7s bd 
Apia Observatory, Apia, Western Samoa Report for 1926 Pp 9b. 
(Wellington, N Z WAG Skinner ) 

Air Ministry Aeronautical Research Committee Reports and Merao- 
landa No 1204 (Ae 365) Wind Tunnel Evperiments on the Design ot 
an Automatic Slot for R A F 34 Section By F B Bradfleld and F W G 
Greener (T 2682) Pp ll-f4 plates 9d net No 1215 (Ae 374) The 
Accelerated Motion of a Cylindrical Body through a Fluid By H 
Glauert (T 2727 ) Pp 10 9d net (London H M Stationery Office ) 
The Physiological Society Session 1929-30 Ruli^s, List of Members 
and Dates of Meetings Pp 32-1 -mii (London University College ) 
Proceedings of the International Mathematical Congiess held m 
Toronto, August 11-16, 1924 Edited by Prof J C Fields, with the 
collaboration of an Editorial Committee Vol 1 Report of the Con- 
gress , Lectures , Communications to Sections I and II Pp 035 Vol 
2 Communications to Sections III, IV, V and VI Pp 1006 (Toronto * 
The University of Toronto Press ) 

Foreion 

Mitteilungen der Naturforschenden Gesellsehaft Bern aus dem Jahre 
1928 Pp Eliii-i-2b9-|-6 Taleln (Bern Vei lag Paul Haupt ) 

Ministry of Agriculture, Egypt Cotton Research Board Sixth 
Report, 1925-27 Pp v-f-l04-f29 plates (Cairo • Government Press ) 
15 P T 

Ministry ot Agriculture, Egypt Technical and Scientific Service 
(Botanical Section) Bulletin No S7 The Branching of Egyptian Cotton 
Plants By Dr J Templeton Pp 5 + 2 plates (Cairo Government 
Press ) S P T 

Scientific Papers of the Institute of Physical and Chemical Research 
No 188 The Uramum-Thoriuin-Ratio in Mona/ites By Satoyasu Iimoii 
Pp 229 236 20 sen Supplement, Vol 10, No 9 Geographical Dis- 

tribution of certain Minerals in Japan By Satoyasu Iimon and Toyofumi 
Yoshimura Pp 6-46 45 sen (Tokyo Iwanami Shoten ) 

Journal of the Faculty of Science, Imperial University of Tokyo 
Section 2 Geology, Mineralogy, Geography, Seismology Vol 2, Part 8 . 
Neogene Shells from some Provinces of Chugoku By Matajiro Yokohama 
Pp 363-368 -f-1 plate (Tokyo Maru/en Co , Ltd ) 45 sen 



896 


NATURE 


[JtTNE 8, 1929 


Department of the Interior Bureau of Education Bulletin, 1928, 
No 25 Biennial Survey of Bdueabioii, 1924-1420 Pp m+1204 (Wash- 
ington, D C Government Printing Office ) 2 30 dollars 


Catalogues 

Catalogue No 114 Zoologia Pp 60 (Pans Paul Lechevalier ) 
North Ameiica a Catalogue ot Boohs, Pamphlets and Engravings 
(New Series, No 2) Pp 130-1-4 plates (London Francis Edwards, 
Xitd ) 


Diary of Societies. 

E RID AY, June 7 

Royal Society of Medicine (Laryngology Section) (Summer Meeting), at 
10 A M — P J Cleminson, M Woodman, and W S T Neville Treat- 
ment of Carcinoma ot the OEsophagus — H Barwell and Dr J A 
Gibb * Inflammation in the Maxillary Antrum and Frontal Sinus — 
At 5— Dr W J Horne Cancer of the Vocal Cords 
Institution of Municipal and County Engineers (Scottish District) 
(at Town Hall, Hamilton), at 10 30 a m — W H Purdie Hamilton, 
Historical and Municipal — -J Robertson Recent Road, and Bridge 
Improvements in Lanai kshue ~P A Leitch Notes on a Costing 
System — T M Stephen A ‘ Removal ’ 

Genetic 4L Society (at Linnean Society) (Annual General Meeting), at 3 
—Prof D E Lancefield The Genetics of Dioiophila oh’>cura — Di C 
Stern Some Recent Work on Drosojilnla 
Philological Society (at University College), at 5 30 — Dr C T 
Onions The Supplement 

Geologiists’ Association (at University College), at 7 30 — Dr A K 
Wells, Dr A Brammall, and others Discussion on The Value of 
Petrographic Character as a Criterion of Age 
Royal Institution of Great Britain, at 9 — C Leonard Woolley 
Excavations at Ur, 1928-24 

SATURDAY, June 8 

North - Bast Coast Institution of Engineers and Shipbuilders 
—Unveiling at Wylam, at 2 30, of the George Stephenson Memoiial 
Tablet, by the Lord Mayor ot Newcastle-upon-Tyne 
Mining Institute of Scotl ind (at Y M 0 A Institute, Ayr), at 4 — 
S Mavor Recent Progress in Underground Con\ eying 

MONDAY, June 10 

Physical Society (at Imperial College of Science), at 5 — W E Pretty 
Pressure Shifts m Line Spectra ot Gases —A S M Symons and 
J Daley The Zeeman Efleet for the Arc Spectrum of Gold — Dr W 
Jevons The Band Spectrum ot Lanthanum Monoxide 
Royal Geoor\phic4L Society (at /Eolian Hall), at 8 30 — L T Scott 
The Saura Oases and the Nigei from Timbuktu to Jebba 

TUESDAY, June 11 

Royal College of Physicians of London, at 5 —Dr H H Dale 
Some Chemical Factors m the Control ot the Circulation (Croonian 
Lectures) (III ) 

Minbralogical Sooifty, at 5 30 —Dr G T Prior The Meteoric Stone 
of Lake Brown, Western Australia — E J Wayiand Bismutotantalite, 
a New Mineral from Uganda — Dr L Hawkes On a Partially Fused 
Quartwi-felspar-rock and on Glomero-granular Texture —Dr F Marshall 
The Occurrence of a Mineral Hitherto Unrecognised in the Phonolites 
of Dunedin, New Zealand — Fuloppite, a New Hungarian Mineral of 
the Plagionite semseyite Group Exhibited by Dr L J Spencer on 
behalf ot I de Pinaly and Dr Sandor Koch 
Zoological Society of London, at 5 30 — C Coles A Talk on Australian 
Birds, illustrated with slides by Members ot the New South Wales 
Royal Zoological Gardens —A B Ruxton and E Schwarz On Hybrid 
Hartebeests — E Schwarz On the Ijocal Races and Distribution ot 
the Black and-White Colobus Monkeys —Sir Arthur Smith Woodward 
The Upper Jurassic Ganoid Fish osf? op/ms —Miss E M Brown 
Notes on Hydrogen Ion Concentration, Excess Base, and Caibon 
Dioxide Pressure in Aquarium Waters — J W Low Contributions to 
the Development ot the Pelvic Girdle IV The Peh ic Girdle and its 
Related Muscles in the Batracliian Amiihiuvia meam, Gardnei 
Quekett Microscopical Club, at 7 30 —C H Oakden Various Forms 
of Photomicrographical Apparatus 

Royal Anthropological Institute, at 8 SO —Miss J Gaultier de la 
Vermdry Folk Songs of Canada, Eskimo, Indian and French-Canadian 

WEDNESDAY, June 12 

Royal Society of Medicine (Surgery Section) (at Sheffield), at 2 and 6 
Royal Meteorological Society (Summer Meeting) (at Botham sted 
Experimental Station, Harpenden), at 2 15 
Rdsearch Defence Society (at 11 Chandos Street, W ), at 3 —Prof 
A V Hill Enemies ot Knowledge (Stephen Paget Memorial Lecture) 
Geological Society of London, at 5 SO —Dr B Mackenzie Taylor 
Base Exchange and its Bearing on the Formation of Coal and Petroleum 
Eugenics Society (at Linnean Society), at 8 — W T J Gun, Dr B 
Dunlop, and others Does Industry need Dullards ’ 

THURSDAY, June 13. 

Royal Society, at 4 30 — F M L Sheffield Chromosome Linkage in 
CEnoihera, with Special Reference to Some E’l Hybrids —Grace 
Briscoe and Winifred Leyshon Reciprocal Contraction of Antagon- 
istic Muscles in Peripheral Preparations— using BTaahing Neon Lamp 
Circuit for Excitation of Nerve — W S Stiles The Scattering Theory 
,of the ■’Effect of Glare on the Brightness Difierence Threshold — 
T Moran Critical Temperature of Freezing— Living Muscle — E C 
^mith - The Formation ot Lactic Acid in Muscles in the Frozen State 
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London Mathematical Society (at Royal Astronomical Society), at 5 — 
Dr T J I’a Bromwich The Application ot Operational Methods to 
some Electrical Problems m Diffusion — E T CopsonandW L Ferrar 
Notes on the Structure of Sequences (II ) — A T Price Electro- 
magnetic Induction in a Conducting Sphere —0 T Preece Theorems 
stated by Ramanujan (X ) — Prof G N Watson Theoiems stated by 
Ramanujan (XI ) 

Institute of Pathology and Research (St Mary’s Hospital), at 5 — 
Prof J A Gunn Variations in Susceptibility to Drugs and Toxins 

Optical Society (at Imperial College of Science), at 0 30 —Experiments, 
Demonstrations, and Exhibits, arranged by the Technical Optics 
Department of the Imperial College —Exhibits of New Theodolites by 
Cooke, Tioughton and Simms, Ltd , and E R Watts and Son, Ltd — 
At 7 30 —Dr W M Hampton The Beam given by Dioptric Apparatus 

Institution of Electrical Engineers —Summer Meeting in France 
(June 12-22) 

FRIDAY, June 14 

Royal Astronomical Society, at 5 — T P Bhaskaran The Number of 
Stars of Difterent Magnitude in the Hyderabad Astrographic Catalogue 
Fifth Paper Zone -21“— Prof E W Brown The Planetary Theory 
with the True Longitude as Independent Variable 

Royal Society of Medicine (Ophthalmology Section) (Annual Geneial 
Meeting), at 5 — E Maddox Demonstration of the Cheiroseope —Miss 
M Dobson Velanoskiascopy, a Control m the Correction of Astigmatic 
Defects 

Malacological Society of London (in Zoological Department, Univ ersity 
College), at 0 

SATURDAY, JuM 15 

North of England Institute oi Mining and Mechanical Engineers 
(Newcastle upon-Tyne), at 2 30, 

PUBLIC LECTURES. 

FRIDAY, June 7 

King’s College at 5 30 —Prof H Wildon Carr The Philosophy of 
Leibniz (Succeeding Lectures on June 10, 12, 14, 17, and 10 ) 


CONFERENCES. 

June 5 to 8 

South-Eastern Union of Scientific Societies (at Brighton) 

Friday, June 7, at 11 a m — H Dewey The Denudation of the Weald — 
Dr G P Bidder Death (Address) 

At 12— E A Martin The Brighton Bubble Drift, and Cliff 
Formation —A Griffith Some Sussex Birds and Insects 

At 8 —Reginald A Smith Early British Art (Public Lecture) 

Saturday, June 8, at 10 30 am —Prof H J Fleure Regional Survey 
Address 

At 11 30 A M — D Edwaids Town and Regional Planning 
June 11 to 22 

Institution oi Electrical Enoinfers —Summer Meeting in France 
June 13 and 14 

iN’rERNATIONAL OONFERFNCE ON LAR(i-E HiGH-TENSION SUPPLA SySIEMS 
(at 9 Avenue Hoche, Pans) 

Thunday, June IS— In Moi rang —Federal Railways (Switzerland) Recent 
Investigations and Tests on 132,000-volt lines — M Barrere Results 
Obtained in the Operation of a 120,000-volt System — P V Hunter and 
J F Watson Certain Aspects of the High-tension Distribution 
Piohlem — S Fukunaka and Taizo Ueno The Snow Trouble on a 
154,000-volt Transmission Line, and its Remedy — F Oourtoy Organisa- 
tion of Electricity Generation m Belgium —6 R Falkiner-Nuttal 
Load-dispatchmg in Large Electric Power Systems m the United 
States 

In After noon —A Roncaldier Parallel Operation —A Smouroff 
Operation of Very Large Interconnected Supply Systems — U Del 
Buono Earthing the Neutral — L Maggi Experience with an Earthed 
Neutral on the 130-kv Systems of the Cisalpma Company 

Friday, June 14— Di Morning — C. I Budeanu Power Factor Improve- 
ment —S' Rutgers Simplified Graphical Representation of Active and 
Reactive Power in Vectorial Diagrams — L Gratzmuller The Con- 
servation of Reactive Power in Electric Systems — A Ihovici 
Measurement of Electrical Energy and Power at Very High Voltages 
— G Renesson Notes on the Measurement of Electrical Energy at 
High Voltages —A Barbagelata Metering and Tariffs in Three-phase 
Supply 

In Afternoon — L C Grant Lightning and Surges on High-tension 
Transmission Lines — R O Kapp The Selective Protection of Trans- 
mission Lines — P Traverse Investigation and Statistics on Surges in 
Transmission Systems — F W Peek Developments in the Control of 
Lightning — Barbillion and Teszner The Role of Condenseis and 
Similar Devices m the Protection of Networks Against Surges 
Theoretical and Experimental Study — K Gotoh and Matsunaga 
Lightning and 154, 000- volt Transmission Lines —A Iliovici Selective 
Protection of Networks, Based on Unbalanced Currents, Voltages, and 
PoAver — A Tohernycheff A New Method of Protection for Heavy- 
current Equipment— M Walty Long-distance Communication in 
Electric Systems —A Tchernychetf Special Apparatus for the Pro- 
tection of Long-distance Communication Lines — German Telephone 
Administration Measurement of the Coefficient of Mutual Induction 
between Two Lines with an Barth Return — T N Schulz Standard- 
isation of International Statistics m Regard to the Generation and 
Distribution of Electric Power — P Rieunier Interconnexion of 
Systems Operating at Different Frequencies — J Kopelio witch The 
Use of an Ohmmeter as a Selective Relay — L Gratzmuller Increasing 
the Number of Phases for a Supply to Mercury Converters, with a 
View to Reducing the Efiect of Harmonics m a Distribution System 
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Science in the Public Service and Industry. 

W E commented last week upon the appoint- 
ment of a committee to inquire into 
matters affecting the functions and staffs of certain 
research and experimental establishments of de- 
partments of Government This inquiry is, of 
course, separate from that of the Royal Commission 
on the Civil Service which Mr Baldwin recently 
announced would be appointed We trust that 
the change of Government will not mean that this 
Commission wull be dropped. A really wider 
issue than that of the position and functions of 
the technical expert in the Civil Service is involved , 
indeed, the time is ripe for an inquiry into matters 
affecting the position and responsibilities of the 
man of science and the technologist generally, 
in industry as well as in the public services 

For some considerable time a suspicion has 
existed that matters affecting the status and 
responsibilities of the techmeal expert are very far 
from satisfactory in Great Britain. As regards the 
public services, it is possible nowadays, more or 
less, to gauge the situation, owing to the existence 
of the many specialised vocational associations 
which have, in recent times, been formed withm 
the Civil Service and the Local Government Ser- 
vice for the purpose of protecting the interests of 
their members , practically all these associations 
periodically issue pubhcations dealing with their 
activities, and thereby give an insight into the 
nature of the problems to which attention has been 
devoted Furthermore, the Royal Commission 
on Local Government appointed on Feb. 14, 1923, 
under the chairmanship of Lord Onslow, has 
durmg the past twelve months taken evidence from 
some of these vocational associations, particularly 
m relation to the duties and status of the technical 
offices under the local authorities ; in this evidence 
the practice of the central government has been 
touched upon, and its attitude towards its techmeal 
officers has been contrasted with that of the local 
authorities towards their chief officers who are 
engaged mainly on techmeal duties 
In industry, no institutions with objects identical 
with those of the vocational associations referred 
to above exist , consequently, it is more difficult 
to obtain generalised information regarding the 
status and responsibilities of those engaged on the 
technical side of industrial and commercial under- 
takings In view of the great national importance 
of the subject, individual inquiries have been 
addressed in relation thereto to a number of 
persons engaged on technical duties in some of our 
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industries As might be expected, the information 
collected shows that in industry the conditions vary 
very widely, and also that the attitude of the chief 
officials responsible for the conduct of the ajffaixs 
of various important concerns differs to some extent 
in relation to the status and responsibilities which* 
should be assigned to the section of the staff which 
deals with the technical work In some cases the 
chief officials are unresponsive to the changing 
conditions of the times (needless to say, to the 
detriment of the businesses they control), whilst 
on the other hand, happily, many such officials 
are broad-minded, progressive, and ever ready to 
meet the altered, and altering, conditions imposed 
by the more intense trade competition arismg from 
the more exacting requirements due to increased 
scientific knowledge and to the high techmcal skill 
and ability of the staffs of their foreign com- 
petitors. 

Our inquiry into this subject has disclosed the 
fact that in industry old prejudices are gradually 
dying, and that, in recent times, a considerable 
improvement has taken place m the status of the 
men of science and the technologists who follow 
their careers in the commercial world There is 
still room, of course, for further improvement, 
which will no doubt come about in time , the 
matter seems to depend upon two factors, namely, 
on the introduction in our industrial enterprises of 
an organisation adapted to meet the very complex 
techmcal requirements of to-day, and on the 
willmgness of the technical expert fully to qualify 
himself for the more important administrative posts 
by devoting his time not only to the study of 
subjects of a strictly scientific and technical kind, 
but also of those bearmg on the administrative 
and economic aspects of his work 

The improvement in the status of the man of 
science and technologist to which attention has 
been directed is due, it has been suggested, to the 
rise and growth of the electrical industry It has 
been pointed out that many of the successful 
businesses connected with this industry have been 
founded, developed, and managed by men who 
have had the advantage of a scientific education 
and of a technical traimng ; many of the most 
important posts are still held by a type of man 
with similar qualifications Being an entire new- 
comer, and probably also by reason of the fact 
that much technical knowledge was mvolved in 
almost every decision, this industry was not 
hampered at its birth by some of the harmful 
traditions that have tended to limit the sphere of 
usefulness of the technician in the same way as 
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has been, and still is to some extent, the case in 
some of the older ones. The new policy has very 
greatly benefited the electrical industry and has 
enabled it to reach a flourishing condition 

Now, a very cursory examination of the informa- 
tion contained in books of reference indicates that 
the improvement in the status of the technician 
is not confined to the electrical industry ; almost 
simultaneously With its birth an infection seems to 
have spread to other industries It is on record 
that in 1883, when the late Sir William (afterwards 
Lord) Armstrong first founded his famous Tyneside 
shipbuilding works, he entrusted the orgamsation 
and the directing of this establishment to a tech- 
nician, who some years later became Director of 
Naval Construction and Assistant Controller of the 
Royal Navy At subsequent dates, some of our 
railway companies selected officers from the 
techmcal side of their undertakings for high ad- 
muustrative posts Again, the chemical industry 
affords instances of chemists who have risen to the 
control of huge interests and have done well as 
administrators. Men with technical knowledge and 
experience are also now occasionally appointed as 
directors on the boards of compames , this is so 
not only m the cases alone of those concerned with 
activities of an industrial kind, but it also applies 
equally to those whose interests are mainly financial 
or commercial. 

Apart from the government services and industry, 
there are the great municipal services The Royal 
Commission on Local Government now sitting has 
received a considerable volume of evidence on the 
aims and objects of the various vocational associa- 
tions by witnesses representing them, and questions 
have also been raised by other witnesses as to the 
desirabdity, or otherwise, of arranging for inter- 
changes of duties on the part of civil servants and 
local government officers by temporary transfers 
of staff from government departments, particularly 
the Ministry of Health, to the offices of local 
authorities, and vice versa Moreover, a proposal 
involving a fundamental change in the constitutional 
fabric of municipal government has also been put 
forward, namely, one relating to the appointment 
in our municipalities of a ‘ chief officer ’ corre- 
sponding to the burgomaster, who is supreme in 
relation to municipal affairs in certain continental 
cities, or of a person possessing the authority and 
the responsibilities of the city manager who is 
now m charge of mumcipal affairs in many im- 
portant American cities Neither proposal, how- 
ever, is given much support by local government 
officers. 
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The town clerk, who is generally a member of 
one of the legal professions, is, by an almost 
immemorial custom, recognised as the principal 
officer of the Local Authority ; he is primus inter 
pares, and, apart from the particular duties of his 
own department, co-ordinates the various services 
of the council, in order to avoid overlappmg and 
to prevent a course bemg taken by one department 
without consideration for its effect on another 
department. It is, however, recognised that it 
would be most improper for a tovm clerk to 
criticise or interfere with a technical officer in the 
carrymg out of the technical duties assigned to 
him , that is to say, the technical officers under 
a local authority severally exercise their functions 
independently of the town clerk The practice of 
local authorities differs, therefore, very widely from 
that of government departments , in the latter 
case, the technical branches are elaborately con- 
trolled by the secretary’s department 

Some of the members of the Royal Commission 
appear to have been exercised in their minds with 
regard to the difference of treatment meted out 
to the two types of officers, the administrative 
and the techmcal, in the national civil service and 
in the local government service ; in consequence, 
questions were put to some of the witnesses with 
the view of eliciting the reasons why in the latter 
service it is those with technical quahfications who 
hold the positions of ‘ chief officers and it is con- 
sidered that there is no field m it for the person 
without technical qualifications — the ‘ skilled ad- 
ministrator ’ — although in the case of the Civil 
Service the former type of official did not get to 
the top of it ”, whereas the latter type did so 
invariably. 

It has been pointed out that the difference in the 
treatment of the two types of officers in the two 
services may be accounted for historically , whereas 
the first services entrusted to a municipal corpora- 
tion were of a character which required techmcians 
at the head of them, on the other hand, the respon- 
sibihties of government departments originally 
involved the consideration of problems in which 
the admmistrative aspect predominated. It is 
further suggested that county and municipal coun- 
cillors themselves do the administrative work, and 
rely directly on their officials for techmcal advice 
A century ago, mmisters of the Crown were able 
to do, and personally did, a great deal of the ad- 
ministrative work of their departments, but, with 
the increasing complexity of the problems to be 
dealt with, the methods then in vogue went out of 
date and had eventually to be abandoned The 
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system which was mtroduced later for dealmg with 
the work of government departments has, in its 
turn, become obsolete. 

In the evidence given before the Commission, 
strong adverse criticisms have been made regard- 
ing the narrow' rules of the Civil Service, which, as 
a matter of practice, prevent an officer on the 
techmcal side, however well fitted and quahfied he 
may be for the position, bemg promoted to the 
higher administrative posts In view of the fact 
that administrative ability of the first rank is so 
rare, the policy which prevails in the Civil Ser- 
vice in relation to this matter has been char- 
acterised as being inexpedient, short-sighted, and 
unjust. 

It IS essential that ministers of the Crown should 
frankly recognise that government departments 
have completely oiitgrowm the organisation with 
which they are now' endow'ed, and even that their 
owm positions therein, and the functions they are 
attempting to exercise, w'hich are very similar to 
those of a general manager, no longer conform w'lth 
the requirements of the day 

Alterations of a far-reaching character are, in 
consequence, needed in the organisations of our 
government departments. One of the principal 
features of the reconstruction of such departments 
should be such as to provide that the functions 
assigned to ministers in charge of government de- 
partments shall correspond with those of a chairman 
of a board of directors, or of a commission, and that 
they shall be aided directly by a body of highly 
qualified techmcal experts occupying positions 
somewhat similar to those of the directors of a 
company, and be given a distinctive title , for 
example, they might appropriately be called 
* commissioners If such a reform was carried 
out in a whole-hearted manner, mimsters would 
be placed in a better position than at present to 
obtain the techmcal advice required in connexion 
with the formulation of their policies, since it would 
reach them at first-hand. If, further, each of these 
‘ commissioners ’ was also charged with responsi- 
bihty for both the administration and the technical 
work of the various specialised branches of a 
government department, immediately under the 
direction of the responsible minister, the manage- 
ment of the public services under the central govern- 
ment would be more efficient and economical than 
is the case to-day ; and the ministers themselves 
would also be placed in a position to exercise their 
proper functions more effectively, and, consequently, 
their usefulness and the value of their work to the 
State would be enormously increased. 
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Shellfish Pollution. 

Ministry of Agriculture and Fisheries, Fishery 
Investigations, Senes 2, Vol. 10, No. 1, 1928 
Report on Mussel Purification ; being an Account 
of the Establishment of a System of Purification of 
Polluted Mussels , of the Expert imental Woih upon 
which it is based ; and of certain General Con- 
siderations and Suggestions regarding the Sewage 
Pollution of Shellfish in its Public Health Aspect 
By Dr. B W Dodgson. Pp xvi+498 + 16 
plates. (London His Majesty’s Stationery 
Office, 1928.) 215 net 

T his encyclopsedic summary and critical 
analysis of our knowledge of shellfish pollution 
will long remain the standard w^ork of reference on a 
difficult problem hitherto baffling even the experts 
It is thus an essential addition to every up-to-date 
pubhc health hbrary But to public health author- 
ities it IS also a conspicuous milestone of progress, 
in that it records how scientific research, by evolv- 
ing a method proved reliable through a dozen years 
of extensive practical trial, has solved the problem 
of purifying sewage -polluted shellfish Seldom, 
indeed, does an official report on practically applied 
science reveal so many and so varied abilities as 
this: its erudition, lucid presentation and scien- 
tific interpretation of facts, shrewd judgment, and 
sound business sense — all are so freely interspersed 
by touches of ‘ pawky ’ humour as to make its 
perusal a keen pleasure. 

Initially, Dr Dodgson reviews fully the literature 
on the existence and classification of human 
diseases attributed to eating shellfish. ‘Mussel 
poisoning which is very fully discussed, is classified 
into three categories : the erythematous, the 
paralytic, and the bacterial food-poisonmg type 
The characteristics of the first two, and the pomts 
to which attention is to be directed in making a 
differential diagnosis, are clearly set forth There 
should in future be no excuse for the confusion 
which has hitherto existed in some quarters in 
connexion with these conditions Dr. Dodgson’s 
analysis of the evidence estabhshes two points of 
much importance to the consumer, namely, that 
the erythematous type (‘ musseUing ’) is never 
fatal, whilst the danger of contracting the fatal 
paral3diic type is, if elementary precautions and 
common sense are exercised, for practical purposes 
negligible. 

The author then considers the correlation of 
shellfish pollution and certain human infections. 
Eds initial six months’ study of the physiology of 
the mussel was rewarded by the discovery of the 
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cardinal fact that it filters from the water passing 
through it all suspended solids — including in- 
fective germs discharged by sewers into estuaries, 
which are most grossly polluted at low" tide when 
shellfish are gathered Following up the trail of 
infection, he found untreated sew^age entering 
estuaries from many forgotten sewers, the pollution 
from which was, m some cases, particularly per- 
mcious , for example, that from isolation fever 
hospitals In one instance excreta from an enteric 
patient W'ere discharged from a sew^er mouth 
within 50 yards of a mussel-bed on to which they 
flowed so rapidly that germs might enter the 
mussels within three minutes of being voided by 
the patient * This fully evidences the risk of 
human infection by the 150,000 cwt of mussels 
eaten annually, mostly uncooked, in Great Britain, 
particularly when, as Dr Dodgson indicates, the 
fresher the fish the greater is the risk of its retaining 
and passing on infection. 

The general position is summed up as follows 
(p. 119) : 

“ As long as dirty food — polluted shellfish — ^is 
used for human consumption, a serious gap must 
exist in the defences erected by public health effort 
against typhoid and other serious disease This 
gap IS not only serious, but is one of the most per- 
mcious of all possible gaps, for it means that we 
are permitting the infective material from typhoid 
fever patients and typhoid carriers, and that re- 
sponsible for other grave diseases, to be poured on 
to a Living article of food, so constituted as to be 
capable of collecting and concentrating withm 
itself such infective material from an enormous 
volume of water , and, having permitted this to 
happen, we allow the concentrated infection to be 
distributed all over the country, just when we had 
hoped and believed that we had safely got rid of it, 
once and for all ” 

A review of remedies previously proposed shows 
the impossibility of keeping all sewage from all 
edible shellfish, and the impracticability of sterilis- 
ing polluted shellfish by heat or by chemicals 
While urging that sewage from hospitals housing 
such cases as enteric should be compulsorily 
sterilised, chemically or otherwise, prior to dis- 
charge into any watercourse, the author shows 
that this method cannot be rehably or economic- 
ally applied to the host of other sewers now dis- 
charging into our estuaries. This section concludes 
with an able and comprehensive review of existing 
legal powers, which are shown to confer upon local 
authorities means of enforcing the simple and 
effective method of shellfish purification described 
below. 

The practical outcome of apparently abstract 
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research is aptly illustrated. To aid in studying 
the course of water-currents within the mussel, 
Dr Dodgson coloured water with fine carmine 
powder, and thus discovered that, as the water 
circulated within them, the mussels filtered off all 
the carmine, and extruded it firmly entangled in 
mucoid threads (faeces and pseudo-faeces) which 
resisted disintegration for more than a month in 
still water. Experiments proved that bacteria were 
similarly filtered ofi, and that even heavily polluted 
mussels rapidly freed themselves from polluting 
germs in water of suitable sahnity and at ordinary 
temperatures. Even at freezing-point or there- 
abouts similar results were obtained during the 
mght or in artificially produced darkness. In 
running sterile water three hours might suffice for 
the elimination of all bacteria 

This remarkable result is largely achieved by 
the mussel’s gills, which consist of a network of 
fine ciliated filaments The ciliary currents cause 
the water to circulate between the filaments 
suspended matter, including bacteria, being filtered 
ofi and becoming entangled in sticky mucus, 
finally to be extruded from the shell either via the 
gut (as fseces) or directly via the marginal recurrent 
ciliary stream (as pseudo-faeces) As a single large 
mussel may thus pass through its body in 24 hours 
as much as 14 gallons of water, this purifying 
process is obviously a most powerful factor, and its 
cleansing action is not aided by the use of water 
containing active chlorine, because any disinfectant 
strength of chlorine inhibits or actually arrests the 
physiological activities of the mussel — thus leading 
to the retention of bacteria in the mussel-body, 
which would otherwise have extruded them 

The practical outcomes of these researches have 
proved of the utmost value, alike to consumers 
and purveyors of shellfish and to public health 
authorities. That value lies in the discovery and 
proof of the fact that there is available a trust- 
worthy, cheap, and simple process, whereby shell- 
fish — although gathered from polluted estuaries — 
may be rendered as nearly safe for human con- 
sumption as any reasonable authority can require 
The stages of that process, as regards mussels, 
for example, are as follows : 

(а) Sea-water, pumped into a tank, is sterilised 
from all germs by adding to it 3 parts per milhon 
of active chlorine derived from bleaching powder. 

(б) Any residue of active chlorine remaining 
after a night’s exposure in the tanks having been 
removed by hyposulphite, the water is then run 
into other tanks contaimng mussels spread two- 
deep upon wooden grids (the mussels having initi- 
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ally been hosed with high-pressure fresh water to 
remove adherent mud). In this sterile, unirritating 
water, the mussels function perfectly, and eject 
practically all infective germs from their bodies 
during the ensuing night. 

(c) The water is then run off, and the ejected 
mucoid faeces and pseudo-faeces are hosed away. 
As an extra precaution, stages (6) and (c) above 
are repeated 

{d) Any germs on the outsides of the shells are 
removed by exposing the mussels to a bath of water 
containing active chlorine in solution (3 parts per 
million). 

(e) The mussels are loaded into sterilised sacks, 
which are sealed before dispatch to market with 
lead seals stamped ‘ M A.E. Conway ’, and bearing 
the date of dispatch. 

As thus carried out, this process is so effective 
that mussels so polluted as to contain 600 sewage 
germs per cubic centimetre (about a salt-spoonful) 
of their substance, are so purified that this number 
IS reduced in many instances to none , in most 
cases to less than three ; and in almost all to less 
than five. In comparison with the gross bacterial 
pollution of various articles of food which are con- 
sumed uncooked, such a degree of freedom from 
germs is truly remarkable, as initiating a new 
standard of cleanliness for foods. 

From the business aspect no objections are forth- 
coming, for the process may be deemed capable of 
pa 3 nng for itself on the basis of an output of 8000 
bags per annum, and a charge of l5. %d, per bag of 
140 lb. of mussels purified ; the capital expenditure 
varymg from £3000 to £4500 according to site 
chosen. From the admimstrative point of view, 
the working and control have been proved, by 
some years of trial, capable of being carried out 
with smooth ef ectiveness by an adequately trained 
tank superintendent and one unskilled assistant. 

This valuable report thus introduces a notable 
contribution to our means for preservation of the 
public health, and, as such, will be welcomed by 
all upon whom that responsible duty falls That, 
however, is by no means all the story, for, as Dr. 
E S. Russell, the Director of Fishery Investiga- 
tions, observes in his preface : It is significant 
that the real key to the problem was found in direct 
and minute observation of the normal physiology 
of the mussel.” Not only has a solution of a diffi- 
cult practical problem been found by scientific 
research, but that research has also added a most 
interestmg chapter to our knowledge of moUuscan 
physiology. 

Perhaps a still more important contribution to 

2a1 
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science lias been rendered by Dr. Dodgson in this 
comprehensive report by his skilful and courageous 
criticism (in Part 3) of bacteriological principles 
and methods of some antiquity and much in need 
of the caustic consideration which they receive. 
Here agam, research and the original discovery 
that glucose is formed from the tissue-glycogen of 
shellfish pointed the way to criticism of certain 
bacterioscopic methods depending on the fermenta- 
tion of lactose, which, though based on perfectly 
sound general principles, may be quite misleading 
when applied to the particular case of shellfish 
analysis. 'But the “cogent evidence” to which 
Dr. Russell refers in respect of this phenomenon 
and of the errors likely to be introduced by the 
element of chance in the interpretation of results 
is as resistant to concentration in a review as it is 
important from the point of view of the experts. 
It will require an extensive reply from the strictly 
orthodox. 

Babylonian Astronomy and Chronology. 

The Venus Tablets of Ammizaduga : a Solution of 
Babylonian Chronology by Means of the Venus 
Observations of the First Dynasty By Prof, S. 
Langdon and Dr. J. K. Pothermgham. With 
Tables for Computation by Carl Schoch. Pp. 
vi + 109 + XVI. (London Oxford University 
Press, 1928.) 355. net. 

T his is a work of great interest to students 
both of archaeology and of astronomy. The 
story of the many stages that were necessary before 
a full understanding was reached of the astrono- 
mical value of the tablets is as fascinatmg as a 
romance The tablets that have come down to us 
were copies made in the eighth or seventh centuries 
B.c. of originals more than a thousand years earher. 
We are fortunate in possessmg a number of different 
copies of the originals ; the calendar dates recorded 
in duphcate copies are not m perfect agreement ; 
it is a familiar fact both in ancient and modem 
times that numbers are particularly liable bo 
erroneous transcription. We can reasonably ascribe 
the few discordances that remain m the solution 
to this cause. 

The tablets are m the form of omens, stating 
that such and su'ch configurations of Venus (Hinsi- 
anna is the name used) on given calendar dates 
will be followed by such and such events on earth. 
A priori, such documents would seem void of 
astronomical value, but convincing reasons have 
been found for believing that the omens were based 
on experience, and that such configurations and 
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subsequent events had actually occurred. The 
date of the originals was not even roughly known 
until Father Kugler announced in 1912 his discovery 
that a Sumerian phrase that had hitherto been 
misunderstood meant “ The year of the golden 
throne ”, and was the date formula of the eighth 
year of Ammizaduga, commemorating his placmg 
a golden throne and a statue of himseK in a Baby- 
lonian temple. This fixed the date within two 
centuries or thereabouts, and it was now possible 
to calculate the positions of Venus for different 
possible years The fact that transits of Venus 
usually occur in pairs, separated by 8 years less 
2i days, is well known. Any configuration of 
Venus with respect to the earth recurs after a 
similar mterval of time. But when a lunar calendar 
IS used, the recession of the date after 8 years is 
4 days, so this calendar is more sensitive than the 
solar one to a change of date. However, an inter- 
val of 56 years would bring back the event to the 
same day of the month , but this would be the 
month preceding the original one. Smce the 
beginning of the year was somewhat elastic in 
those times, this might bear the same name as 
the original month , the same thing might even 
happen after a second period of 56 years ; if the 
dates were given somewhat roughly, or the days 
of the month wrongly copied, there might be further 
uncertainty of one or two multiples of 8 years. 
Thus we find that Kugler first adopted the year 
1977 B c as the first of Ammizaduga^s reign, but 
later he made it 176 years later in consequence of 
some arguments of Weidner. 

Dr Fothenngham then took the matter up at 
Prof. Langdon’s request He improved Kugler's 
calculation in two ways . first, by taking into 
account the accelerations of the sun and Venus 
which had been found from discussion of ancient 
echpses and m other ways ; secondly, by noting 
that the duration of the mvisibihty of Venus at 
conjunction with the sun depends on its latitude, 
which in turn depends on the date m the solar 
year. He reached the date 1921 b.c. as the first 
year of Ammizaduga ; it is a curious coincidence 
that the a d, date of its first pubhcation was only 
two years different (1923). 

The date 1921 b c. is retamed m the present 
pubhcation, and the arguments in its favour have 
been considerably strengthened. With the view 
of locating the months of the lunar calendar m the 
solar year, a number of contracts relatmg to the 
harvests of corn and of dates have been discussed. 
Kugler made a beginning m this research, but it 
has been extended. Also Herr Schoch devised a 
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new method, based on the lunar months which 
were recorded as having had 30 days , this method 
would not be in itself decisive, but it gives some 
clue to the actual dates of new moon ; it is found 
to support the above solution. Another confirma- 
tion IS found m the accord between the chronology 
based on this date and that based on Schoch’s 
identification of the lunar eclipse that preceded 
the fall of Ur with the one that occurred on Mar. 
8/9 (Julian) in 2283 b c. The record of that eclipse, 
like the Venus tablets, is in the form of an omen 
The book contams a complete chronological list 
of the kings of Sumer and Accad, Babyloma and 
Assyria ; it combines the deductions from the 
Weld-Blundell prism with those of the present 
volume. It is well to direct attention to the note 
on p. 83 that all the dates of the table before 2300 
B c. should be made 19 years later, smce these had 
been set up before Schoch’s date for the fall of Ur 
had been adopted. Sargon of Agade reigned from 
2732 to 2677, and Narfim-Sin from 2652 to 2615. 
Thus Nabu-na’id, the last king of Babylon, made 
an error of some 1100 years m saying that Naram- 
Sin preceded him by 3200 years. 

The book also contains discussions on the occur- 
rence of intercalary years, both in Ammizaduga’s 
and neighbouring reigns ; these seem to have 
depended largely on the whim of the monarch. 
There are tables, prepared by C. Schoch, for finding 
approximate positions of the planets, and for 
obtaining the date of new moon at any epoch 
between 3500 b c. and a d 2000. 

The full text of the tablets is also given, both m 
cuneiform and transliterated, with translation and 
comments by Prof. Langdon. 

A. C. D. Crommelin 

World History since the War. 

1918-1928 : a Short History of the World, By 
C. Delisle Burns. Pp. 447. (London : Victor 
Gollancz, Ltd., 1928 ) 165 net. 

F or those who desire a compact and trustworthy 
survey of world history smce the War from 
the pohtical point of view, there is nothing to be 
had to compare with this book. It rehes mainly 
on the much fuller accounts given m the several 
volumes issued by the Royal Institute of Inter- 
national Affaus, and it adds to them where they 
have not yet dealt with the particular problem. 
The view suggested is, on the whole, hopeful, and 
would be more so but for the one serious defect 
to be mentioned later. It points out, for example, 
the improved stabihty of Germany smce the War. 
No. 3111, VoL. 123] 


The German Reich is now much more powerful 
as against any of the local patriotisms of Germany 
than it was before the war and again, “ whereas 
the unity of the Russian people was dissolved by 
the war, that of the German people was confirmed’*. 
The real reason for this difference, however, is not 
hmted at, and it will be found in the defect to be 
referred to below 

There is a wholesome protest, often repeated, 
against disparaging the increased attention given 
since the War to the economic aspect of pohtics. 

The increase of wealth and decrease of the inci- 
dental burden in producing it, is not in the least 
‘ materialistic ’. The life of the body is the hfe of 
the spirit There are not two hves m the common 
man,” The ‘ common ’ man, by the way, occurs 
with rather tiresome iteration and provokes the 
inquiry who he really is. “ The neglect of food 
supply and its incidentals — finance and commerce — 
by rhetorical pohticians and diplomatists is not a 
sign of their superiority, but of their bhndness to 
the importance of these basic factors on which their 
own comparative freedom from economic insecurity 
rests ” So far, of course, as these persons do these 
thmgs, they are open to Mr. Dehsle Burns’s censure. 
But surely they are doing it very little now ? 

These signs of a somewhat jaundiced eye are 
triflmg and rather interestmg blemishes on an 
excellent piece of work But a word must be 
said on the really serious point. How can anyone, 
above all anyone of Mr. Dehsle Bums’s knowledge 
and breadth of mmd, offer us “ A Short History of 
the World ” without a word on the enormous 
development and influence of science, and that at 
a time when its development and mfluence have 
been greatest 1 It is not, as might be urged, a 
question of limiting the field, for other matters, 
desirable for a complete view, may be left out 
without essential damage to the mam argument- 
One can write a history of the last ten years without 
mentioning the poetry and art of the period. It 
would be incomplete, but not vitally mutilated. 
One cannot do so without science, because science 
IS at the base of that shrinkage of the world and 
that permanent estabhshment of international 
relations of which Mr Dehsle Burns is as conscious 
and as firm a defender as anyone. To take two 
crucial examples from the book itself. It is because 
Germany was a scientifically organised and educated 
country that she survived the War as she did and 
has increased her coherence, and because Russia 
was not that she went down ; and, on the largest 
issue which arises m the period, it is because the 
nations of the West are the guardians of this 
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scientifically organised society that they must 
maintain their position ms -a -vis of the East and 
the less developed peoples of the globe. 

It is almost unnecessary to add that these last ten 
years have also witnessed the most amazing exten- 
sions of the scientific spirit, above all m astronomy 
and physics, that humanity has ever gained These 
belong to all mankind, they afiord the easiest 
means of bindmg the nations together, and they 
lift the mind above the atmosphere of jealousy 
and discord which are so painfully apparent even 
in a generally hopeful book such as Mr. Delisle 
Burns has given us. F S. M. 

Our Bookshelf, 

Voyages of Exploration to Jvdge of the Bearing of 
Hybridisation upon Evolution, By J. P. Lotsy 
andW. A. Goodijn. 1 \ South Africa {Genetica : 
Nederlandsch Ti^dschrift voor Erfelijkheids- en 
Afstammingsleer, onder redactie von Dr J. P. 
Lotsy en Dr. H. NT. Kooiman, vol. 10.) Pp. viii 
+ 315 + 11 plates. (’s-Gravenhage : Martinus 
Nijhoff, 1928 ) 35 guilders. 

Dr. Lotsy has undertaken during recent years 
many voyages of exploration seeking evidence of 
the frequency of hybridisation in Nature in order 
to assess its r61e in the creation and perpetuation 
of the diversity in characterisation so abundantly 
observable. Beoently, with his colleague, Dr. 
Goodijn, he visited South Africa, and in the volume 
under notice gives an account of the many things 
they saw The first part of the story concerns 
itseH with forty-three plant hybrids distributed 
over thirteen families. 

Thereafter the authors turn to a much more 
interesting topic, that of hybrids between different 
human races, so very common in South Africa, and 
yet, save for the classical work on the Behobosh, 
hybrids so far unrecorded. The investigation was 
perforce somewhat hurried, and much of that which 
is written is copied directly from other books which 
would seem to be mainly impressiomstic and un- 
critical, However, the chief native races are 
divided for purposes of discussion into Bantu, 
Bushman, and Hottentot linneons, and it is sug- 
gested that there exist some eight tribes which 
have had their origin in the crossmg of these 
Quite interesting, but defimtely anecdotal accounts 
are given of certain white x black crosses The 
origin of the de Buys people, the Bastaards and 
Griquas, and the Cape coloured is discussed, but 
no really satisfactory conclusion is reached. 

Finally, a number of family histones, illustrated 
with useful photographs, is given, and these may 
permit the enthusiast and the expert to identify 
the ancestry by recognising segregation among the 
progeny. This is always a simple matter in the 
absence of any standard type. Similarly, the 
coloured plates (m a separate folder) illustrating 
the plant and human crosses, are of more artistic 
than scientific value. 
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Science and Personality. (The Terry Lectures . ) By 
Dr. William Brown. Pp ix + 258 (London : 
Oxford Umversity Press, 1929.) 125. M. net. 
This volume contains the substance of three lectures 
which were given by Dr. Brown in the United States 
m 1928 and were delivered in connexion with the 
Dwight H. Terry Foundation. The material there 
presented has been amphfied by the inclusion of a 
selection of other papers relevant to the general 
theme, which is broadly a consideration of religion 
in the light of science and philosophy. 

Dr. Brown commences by a brief survey of the 
present state of the physical sciences, and he then 
proceeds to examine the condition of the biological 
and psychological sciences Contmuing, he deals 
shortly with the problems of mental unity as con- 
trasted with mental dissociation, insisting that here 
is to be discerned a direct relation to the problems 
of unity and dissociation m the physical and physio- 
logical spheres He then proceeds to consider the 
various theories which have been advanced to 
explam the phenomena of suggestion, passing on 
to an examination of the claims of psycho-analysis 
and other forms of psycho -therapy The book 
ends with a discussion of personality m relation to 
the alleged supernormal phenomena which form the 
subject matter of psychical research, and in this 
section a full report of a sitting with the medium 
Mrs Osborne Leonard is printed in order to illus- 
trate the bearing of the trance utterances upon the 
general question. 

Although it IS obvious that Dr Brown is in favour 
of trying to reconcile the claims of science with 
those of religion, it is not quite clear in what sense 
he uses the latter term. Again, the relation of 
rehgion to what he calls the ‘ universe and the 
concept of value which he considers an integral 
part of his argument, are not sufficiently worked 
out to illustrate the problem of personality, and 
the inclusion of some very dubious examples of 
‘ clairvoyance ’ towards the close of the volume 
tends rather to obscure than to clarify the funda- 
mental issues 

It is to be hoped that Dr Brown will return to 
the same theme in another place and develop 
individual points m his theory more fully than he 
has found possible in the present volume. 

Vorlesungen uber theoretische Physih an der Uni- 
versitat Leiden Von Prof. Dr. H. A Lorentz. 
Band 4 * Die Relativitatstheorie fur gleich- 
formige Translationen {1910-1912). Bearbeitet 
von Dr A D. Fokker. Ubersetzt von Dr H, 
Stucklen. Pp.ix + 180. (Leipzig : Akademische 
Verlagsgesellschaft m.b H , 1929.) 13*80 gold 

marks. 

This volume is substantially a translation of the 
lectures delivered by Prof Lorentz in 1910-12 on 
what is now called the special theory of relativity, 
with one omission and a few additions. The part 
omitted dealt with gravitation, and has been with- 
drawn as bemg superseded by Einstem’s general 
theory. One addition is an account of later ex- 
perimental work on the mass of a movmg electron. 
The results of Guye and Lavanchy (1916) on 
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cathode rays of high velocity are described very 
fully, as they are regarded as removing any 
possible doubt as to the truth of the Lorentz 
transformation f ormulse Another addition, taken 
from later lectures, discusses a few specially diffi- 
cult questions concerning tension, momentum, and 
energy 

The special theory is so well known now that the 
book calls for little comment The style, as might 
be expected, is excellent It is characteristic of the 
author’s modesty that he dismisses in a single 
sentence his own researches which preceded those 
of Einstein 

There is one point in Prof Lorentz’s presenta- 
tion that is rather puzzling On p 17, and again 
on p 27, he strongly maintains that the contraction 
of a moving rod is a real effect, and not merely 
apparent This seems to be in direct conflict with 
the opinion of Eddington (cf “ The Mathematical 
Theory of Relativity ”, p. 26). On p 28, Prof. 
Lorentz supports his view by saying that the con- 
traction can be photographed. This perhaps estab- 
hshes it as a real effect of the relative motion 
between the rod and the camera, but scarcely as a 
real property of the rod itself H T. H P 

Probabihty and its Engineering Uses By Dr 

Thornton C Pry. Pp xiv-f476 (London 

Macmillan and Co , Ltd , 1928 ) 30s net. 
Under the impact of numerous scientific develop- 
ments, physical, biological, and engineering, the 
subject of probability is gradually finding a position 
of first importance among mathematical studies 
Beset as it has been with its own natural difficulties 
and with the conflict of views regarding its founda- 
tions held by various sections, no authoritative 
treatise has so far appeared that has been accepted 
without question by all sides. Many text-booli on 
the subject in the past have at best been a mere 
collection of examples with little or no co-ordma- 
tion. The present volume is the result of a course 
given at the Bell Telephone Company and at the 
Massachusetts Institute of Technology on the 
theory of probabihty as applied to electrical prob- 
lems, in particular those problems that arise in 
the work of the telephone exchange. Although 
the book bears clear evidence of its ongm, its 
utihty IS not in any sense limited to this field, and 
its applications in numerous directions are to real 
and useful things 

The introductory chapters contain a very sound 
exposition of the fundamentals of the subject, and 
the author is at great pains to bring out the circum- 
stances in which the purely abstracted problem of 
probability may or may not be expected to have 
its application m the real world. In later sections, 
averages and distribution functions, as they occur 
most frequently in engineermg statistics, physics 
and actuarial science, are handled with interesting 
and detailed discussions on traffic density and 
adjustment of traffic flow, especially in relation to 
the work of telephone exchanges For physicists 
a chapter of especial interest is that givmg a concise 
treatment of the kmetic theory of gases, with the 
numerous applications of probability in that field 
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clearly set out. The book is at once clear, bright, 
readable, mstructive, and accurate, and is certainly 
to be recommended. 

Vertebrate Zoology an Introduction to the Compara- 
tive Aruitomy, Embryology and Evolution of Chor- 
date Animals. By G. R. de Beer. (Text -Books 
of Animal Biology) Pp xx + 505 (London: 
Sidgwick and Jackson, Ltd , 1928.) 15^ net. 

A NUMBER of topics of Considerable interest in com- 
parative anatomy and embryology have been dealt 
with m the researches of recent years, but, despite 
their importance, they have been slow in finding 
their way into text-books, particularly m the Eng- 
lish language The present volume is largely con- 
cerned with these, although more generally avail- 
able conclusions of fundamental importance are also 
included. They are discussed clearly in a series of 
separate chapters, some of which might be expanded 
with advantage, and occupy just over a third of the 
book. 

The chapters on the embryology of Amphioxus, 
the frog, the chick, and the rabbit as illustratmg 
different types of development, and those on the 
evolution of the various classes of chordates, are 
written in an interesting manner. The early chap- 
ters, giving descriptions of nine different forms, are 
very brief and will not be of much service to the 
student although they may help the layman to ap- 
preciate the discussions in the subsequent pages. 
Some of the illustrations are not up to the standard 
that might be expected in a work of this description, 
and here and there are statements that are ambigu- 
ous or incorrect 

The book furmshes the general reader with a good 
review of the present ideas in chordate morphology, 
and the student of zoology will also find much that 
is of interest and use to him in his studies 

A Study in Tubercle Virus, Polymorphism, and the 
Treatment of Tuberculosis and Lupus with Oleum 
allii. By Dr. William C Minchin Third edition. 
Pp. XVI + 110 +26 plates (London: Bailliere, 
TindaU and Cox, 1927.) 255 net 
The main thesis of this book is that the bacillar 
one IS not the only form of the tubercle bacillus, 
and that minute spherical granules are extruded 
from the bacillus, which undergo a cycle of develop- 
ment consisting of division, budding, and protrusion 
of tubular structures As regards the granules, 
the author’s observations are probably correct and 
are confirmatory of those of Spengler, Much, and 
others, and of the more recent work which suggests 
that there is a ‘ filterable ’ stage of the tubercle 
bacillus. The development cycle seems much more 
problematical and needs confirmation. For the 
treatment of tuberculous conditions, the author 
extols an old remedy, oil of garlic, and produces 
sufficient evidence of its chnical value to suggest 
that it is worthy of more extended trial The book 
IS illustrated with a number of excellent plates, 
though it IS questionable if the high magnification 
(x 4000-5000) employed in the photomicrographs 
IS of much value, as resolution is not increased 
thereby and there is some loss in definition. 
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Letters to the Editor. 

\TTie Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natxjbe. No notice is taken 
of anonymous communications. 1 

Distribution of Temperature in the First 
25 Kilometres over the Earth. 

It is with much pleasure that I notice in Nattjbe of 
June 1, p. 834, Dr. Ramanathan’s amplification and 
correction of the tropical portion of my diagram of 
distribution of temperature in a vertical section of the 
atmosphere of the globe from the summer pole to the 
wmter pole. I hope the time is not far distant when 
some other enterprising meteorologist will render a 
like service for the polar regions of that diagram. It 
IS badly needed. 

While, however, we are waiting for that amplifica- 
tion, it would be very helpful if Dr. Ramanathan would 
supplement his contribution by additions and cor- 
rections withm his knowledge to another diagram, 
namely, that of lines of equal entropy in a sinnlar 
section which will be found on p. 116 of the volume to 
which he refers 

My reason for asking for this particular service is 
that, in order to deal with the physics of the upper 
air, the distribution of temperature alone is not 
sufficient , the correspondmg values of pressure come 
into consideration too ; and the best form in which 
the information about pressure can be conveyed is by 
a corresponding diagram of isentropic lines which can 
indeed be superposed without risk of confusion upon 
the isothermal lines already drawn. 

In explanation let me say that everybody recogmses 
that convection is a primary feature of weather , and 
we are accustomed to think of temperature enhanced 
beyond that of the environment as the natural pre- 
liminary to convection. So it is ; but it is tempera- 
ture in relation to pressure — entropy, in fact — ^that 
really counts. It is entropy which decides the 
equilibrium position of a sample of air, whether it 
will rise or sink or stop where it is in a particular en- 
vironment. Entropy depends on temperature and 
pressure. It is reduced by reduction of temperature, 
but enhanced by reduction of pressure in accordance 
with algebraical formulae which are qmte easy to work, 
and are set out in the report of the recent Leipzig 
meeting of the International Commission for the 
Exploration of the Upper Air. The physical sigmfi- 
cance of an isentropic surface in the atmosphere is that 
air cannot pass upward from it without access to a 
supply of heat, nor downward without gettmg rid of 
heat. Circulation along an isentropic surface on the 
other hand can take place without any communica- 
tion of heat, no matter whether the controlhng surface 
be horizontal or vertical at the position of the sample. 
Convective eqmlibnum is the name which our pre- 
decessors gave to an isentropic condition in the vertical, 
and no energy is required for motion where there 
IS convective equilibrium. We are accustomed to 
think of convective eqmlibnum as characteristic of 
a considerable horizontal area ; but that can scarcely 
be so — difierences arise from variations in surface- 
temperature, height, or solarisation, and the minutest 
difierence m a region of convective equilibrium is 
dynamically operative. 

Hence the lines of equal entropy in a vertical section 
are a guide to the conditions of the circulation of air 
and may be regarded as essential to the compre- 
hension of the physics of the atmosphere. 

Doubtless, in order to deal with particular condi- 
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tions, diagrams of isentropic surfaces for the particular 
occasions are necessary, and they can be provided as 
soon as we can get maps of the distribution of pressure 
and temperature at successive levels. The diagram 
of normals is not the final step , but it is at least a 
first stage, and an important one in the prosecution of 
productive inquiry , I trust that Dr Ramanathan 
will find an opportunity for providing it. Personally, 
I require the information for tracing possible tracks of 
air elevated by convection in the tropical regions and 
descending somewhere else I have a place ready for 
it, and if he will supply it I shall be correspondingly 
grateful ISTapier Shaw. 

10 Moreton Gardens, S.W 5, 

June 3. 


An Ancient Spearhead. 

In the British, London, and Aylesbury Museums 
are a few iron spearheads, presumably of the Early 
Iron Age, and evidently copied from the cast-bronze 
spearheads of the late Bronze Age, which ended 
about 800 B.c. m Britain. All of these were found in 
England. Mr. Reginald A. Smith, Keeper of British 
and Medieval Antiquities, British Museum, informs 
me that their occurrence has long been a mystery ; 
that, on one hand, it is difficult to account for their 
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shape in wrought iron by reason of the high degree 
of technical skill required for their manufacture in 
this way, and that, on the other hand, cast iron, of 
which they may possibly be composed, is supposed 
to have been unknown even in medieval times. 

I was recently approached by him to know whether 
it would be possible to put this matter to the test, 
and a specimen in the British Museum from Golden 
Lane, City of London, was selected for this purpose. 
The weapon in question is a narrow leaf -shaped spear- 
head of Bronze Age type, inches in length, having 
a short round socket with flattened sides which are 
pierced by two holes for a rivet. The blade has a 
mid-nb extending to the tip, and inside the socket 
tapers for a length of 5J inches. Its approximate 
date is 7th century B c. It may be a century or two 
later, but scarcely earlier. 

There was no difficulty about preparing a surface 
suitable for microscopic examination, although owing 
to the regulations the specimen itself could not be 
taken out of the Museum, and the necessary work 
had to be done there. For this reason it was not 
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possible to photograph the actual structure obtained. 
The section examined was parallel to the surface of 
the spearhead and about half-way between the tip 
and the broadest point. A sketch of the microstruc- 
ture was made with great care by my assistant, Dr. 
J. M. Robertson, and from this the accompanying 
photograph (Fig. 1) was prepared. The structure 
shown is at a magnification of 120 diameters. It is 
typical of wrought iron. The black elongated areas 
with somewhat serrated and rough edges represent 
the slag threads which have been elongated in the 
direction of working. The small irregularly shaped 
polyhedra are the crystals of iron. There is no doubt, 
therefore, that this particular spearhead consists of 
wrought iron, and not of cast iron. 

Without a complete examination and consequent 
destruction of the spearhead, it is impossible to 
ascertain how the forging was done, but there are 
certain features of the specimen itself which suggest 
two possible methods of forming. The hollow centre 
of the nb extends to within a short distance of the 
point of the spear and tapers with the rib, so that 
the metal of the rib is of approximately the same 
thickness throughout its length. It would appear 
that this hollow in the rib is a consequence rather 
than an object of the method of forging, and it 
indicates that the forming was carried out on a 
mandril of metal or stone. Two alternative methods 
of forming may be considered In the first the spear- 
head could have been made from a long strip bent 
back over the mandril and forged down at a welding 
heat In this way the head would be formed from 
one piece of metal ; the leaf-shape would be obtained 
by chipping or grinding ; the joints would corre- 
spond with the edge of the spear and a mandril 
would be necessary to form the central rib. In the 
second, the mandril may have been used to pierce a 
billet of suitable size and have served as a means of 
holding the metal during forging and as an aid in 
forming the nb. 

Whatever method of forging was in fact adopted, 
the crystal structure of this spearhead is very similar 
to that of a wrought iron produced at the present 
time. It IS impossible not to admire the skill of the 
earliest iron workers who produced results such as 
this. H. 0. H. Cabpenter. 

Imperial College of Science and Technology, 

South Kensington, S.W.7. 


The Dehydration of Benzene. 

Prof. H. B. Barer has shown that prolonged con- 
tact between benzene and phosphorus pentoxide results 
in a marked rise m the boilmg-point of the liquid. 
From this we may safely infer that corresponding and 
concurrent variations in other physical properties, 
such as the refractivity, freezing-point, and specific 
volume, take place during the process of dehydration. 

To test the accuracy of this supposition, I have 
during the past year carried out many determinations 
of the refractivity of benzene in the presence of pure 
phosphorus pentoxide. For this purpose use was 
made of (a) a hollow prism and refractometer readable 
to 1" of arc, and (6) a Jamin interferometer by Hilger 
capable of measuring to within ith of a fringe. For 
each series of experiments the benzene bought as 
‘pure* was re-purified and subjected to a preliminary 
drying by calcium chloride 

After introducing the benzene into the prism or 
interferometer, a first determination of the refractivity 
was made. Pure phosphorus pentoxide was then 
placed in the liquid, and additional and periodic 
measurements of the refractivity effected. Data thus 
obtained during an interval approximating six 
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months, proved that as a result of exposing the ben- 
zene to the action of the dehydrating reagent the 
refractivity changed continuously. On plotting re- 
fractivities against time, the resultant graph consisted 
of two distinct portions or limbs, both smooth, but 
having very different directional values. A study of 
the whole graph has led to the conclusion that the 
first hmb represents the rate of the removal of the 
mechanically admixed water, and that the second 
limb offers a measure of the rate of the withdrawal of 
water in actual combination with benzene. In other 
words, the first limb of the graph is indicative of the 
rate of drying as ordinarily understood, and the 
second the rate of true dehydration. Whence it 
appears that during my experiments the benzene 
under observation behaved as does a wet crystallised 
salt, such as copper sulphate when exposed to air. 

The results so far obtained clearly indicate that, 
within some as yet undetermined range of temperature, 
benzene firmly combines with water, and thus forms 
one or more hydrates. This conclusion is strengthened 
in consequence of some preliminary measurements 
of the specific volume of benzene in the presence of 
phosphorus pentoxide. This physical ‘ constant ’ is 
found to be dependent upon the temperature to which 
the benzene has been exposed 'immediately before the 
determination is earned out. For example, I find 
that the normal specific volume at 18° C. is lessened 
by a preliminary cooling of the benzene m melting ice, 
and increased when the liquid is first heated to 21° C. 
Whence it appears, first, that during crystallisation, 
combined water is ejected from the benzene and taken 
up by the phosphorus pentoxide ; and secondly, as 
the temperature is raised from 0° to 21° C., the process 
of dehydration is reversed so that the benzene is re- 
hydrated by the withdrawal of water from the newly 
formed metaphosphoric acid. From this it follows 
that the drying power of anhydrous benzene is, within 
certain limits of temperature, greater than that of 
phosphorus pentoxide. 

During precisely similar experiments conducted 
with benzene in the absence of phosphorus pentoxide, 
the changes in the specific volume, although in kind 
the same, were relatively quite insignificant. 

These investigations are being extended, and m due 
time I hope to give a detailed account of the work 
elsewhere. J J. Manley. 

Daubeny Laboratory, 

Magdalen College, 

Oxford 


The Intensive Drying of Liquids. 

The well-known work of Prof. H. B. Baker on the 
properties of liquids and solids which have stood for 
long periods of time in closed vessels with phosphorus 
entoxide is of the greatest importance to chemists, 
ince the publication of Prof. Baker’s 1922 paper, 
m which he reported a remarkable change in some of 
the physical properties of ten liquids which had been 
dried for from eight and one -half to twenty-eight 
years with phosphorus pentoxide, the problem of the 
influence of traces of water on pure chemical sub- 
stances has been of controversial interest. Several 
authors have described experiments which are 
interpreted as confirming Prof Baker’s work (Smits, 
J. Ghem. Soc., 125, 1068, 1924- Mali, Z, anorg. 
Chem., 149, 150 , 1925 . J. W. Smith, J Chem. Soc., 
867 , 1928), while I have not been able to check this 
work (Lenher and Daniels, Proc Nat. Acad., 14, 606 ; 
1928) with benzene and carbon tetrachloride which 
had been dried for from four to four and one- 
half years (1923-1928). 'The difficulties of repeating 
Prof. Baker’s experiments are very great, because 
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experiments carried out in a drying time less than that 
taken by him, which do not effect a change in the 
dried liquids, can always be met with the practically 
unanswerable criticism that intensive drying had not 
been obtained 

I have no reason to beheve that the liqmds 
described by me in the Proceedings of the National 
Academy of Sciences were not intensively dried In 
fact, if one accepts the work of Smits (loc. cit.) the 
liquids which were sealed up with phosphorus pent- 
oxide in 1923, and were examined m 1928 by me, 
were certainly intensively dried, though no change 
in the physical properties of these liquids was ob- 
served As I could see no explanation of my results 
other than the obvious conclusion that the boiling 
point of dried liqmds and undried liqmds is the same 
when superheating is effectively prevented, there 
remained the difficulty of explaimng Prof. Baker’s 
remarkable results. Experiments were performed to 
see if the effects reported by him could not be obtained 
under similar experimental conditions with ordinary 
liqmds. These experiments, a full description of 
which will be published shortly m America, show 
that ordinary pure benzene, carbon tetrachloride, and 
water give apparent boiling points as high as 27° 
above the normal boiling point when measurements 
are carried out in a reproduction of the apparatus 
described by Prof. Baker and Prof Smits. I have 
repeated the crucial experiment of Baker and Smits 
(Smits, loc. cit. ; Baker, J Ohem. Soc., 123, 1223 , 
1923) with exactly the apparatus and procedure 
described by them, using ordinary benzene, and I 
have observed the same phenomena. There can be 
no doubt that what is interpreted by these authors 
as a fractional distillation of dried benzene is super- 
heating of benzene, for the same effect is obtained 
with ordinary pure benzene. 

The conditions which are favouiable to this apparent 
rise m boiling point have been studied and will be 
described at length elsewhere. Some of these con- 
ditions are : (1) the use of a heating bath ; (2) the 
immersion of the thermometer bulb m the liquid the 
boiling point of which is being measured , (3) allowing 
a liqmd to stand in contact with a fioceulent solid, 
such as redistilled phosphorus pentoxide, which will 
remove dust particles (Spring, Pec. Trav, Ohim. Pays- 
Bas, 18, 233 , 1899) , and (1) distillation of the liqmd 
into a clean flask before determining the boihng 
point, which tends to free the liqmd of dust particles 
which act as centres for the formation of bubbles to 
initiate boiling (Martin, J. Phys. Ohem., 24, 478 , 
1920). 

I have repeated and extended Prof. Baker’s experi- 
ments on benzene which has been subjected to a high 
direct current potential ( J. Ohem. Soc , 1054 ; 1928). 
The boiling point of benzene subjected to a potential 
of 450 volts direct current for more than twenty- 
four hours in a reproduction of Prof. Baker’s apparatus 
was found to be unchanged, namely, 80° to 80*2°, 
when heating was carried out with a platinum wire 
heating element under conditions where it is known 
there is less than 0 03° of superheating. When 
boiling pomt determinations were carried out both on 
benzene subjected to the direct current potential and 
ordinary benzene with no potential applied in an 
identical apparatus, using a heating bath (Prof. 
Baker seems to use a heating bath in his boiling point 
determinations ) , no difference which could be attributed 
to the influence of the potential was observed ; both 
tubes were easily heated 10° to 25° above the boiling 
point of benzene before ebullition began. One is 
forced to conclude not only that there is no real 
change in the state of liqmds subjected to a high 
direct current potential, but also that the origmal 
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measurements were carried out under conditions 
where superheating is practically unavoidable. 

It does not seem necessary here to consider the 
theories of Prof. Baker and Prof. Smits on the inten- 
sive drying of substances, but this matter, together 
with additional experiments and a review of the 
published evidence for the change of some of the 
physical properties of liquids on prolonged drying, will 
be dealt with in the forthcoming paper referred to 
above S. Lenhee. 

Experimental Station, 

E I duPont de Nemours and Co , 

Wilmington, Delaware. 

X-ray Evidence for Intermolecular Forces 
in Liqmds. 

Different mathematical methods have been 
used to express the conception of the ‘ structure of a 
liqmd ’ in exact formulae, mainly with the intention 
of accounting for the X-ray diffraction pattern The 
different treatments, however, have a common prin- 
ciple, which for our purpose may be stated in the 
following way. The arrangement of the molecules in 
the liqmd, and of the electrons in the molecules, 
causes a non-uniform distribution of scattering power 
in the liquid This distribution may be resolved in a 
continuous range of periods in a way analogous to, 
but not identical with, ordinary Fourier analysis In 
X-ray terminology these periods may be called 
‘ spacmgs ’ , if properly defined each of them is re- 
lated to a certain diffraction angle by the well-known 
Bragg relation, and their strength is measured by the 
corresponding intensity in the diffraction pattern 

We will confine ourselves to molecules which do not 
differ very much m shape from spheres Then the 
most prominent spacing is due to the mutual distance 
of neighbouring molecules, and it is indeed this spacing 
which accounts in most cases for the ‘ principal halo 
as has been put on firm ground for the first time by an 
experimental study of Keesom.^ 

The mterpretation of the diffraction pattern outside 
the principal halo is complicated by the fact that here 
the ‘ inner structure ’ of the molecule, mentioned 
above, may also play a part. On the contrary, I wish 
to emphasise that this influence must be negligible 
in the region of the pattern inside the principal halo. 
This arises from the fact that if the inner structure 
IS resolved into ‘ spacmgs these are of course mainly 
shorter than the intermolecular distances. Therefore 
it may be stated that the diffraction pattern of liquids 
inside the principal halo is only related to the mutual 
arrangement of the molecules. 

This circumstance suggests the possibility of apply- 
ing some theoretical considerations. First, it has been 
shown 2 ^ that for the case of very small diffraction 
angles the intensity must approach a defimte limiting 
value, which may be calculated from the compressi- 
bihty of the liquid, and is ordinarily about five per 
cent or less of the intensity that would result if the 
scattering of all molecules were incoherent. But we 
may perhaps go a little further, at least when the 
intermolecular forces may be neglected (except of 
course in so far as they prescribe a definite volume for 
a defimte quantity of molecules). To this end we 
compare our problem with the analogous one-dimen- 
sional case,^ where the reqmred calculations are easily 
carried out rigorously, and show that, when we proceed 

^ W. H Keesora and J de Smedt, Proc Amsterdam, 25, 188 ; 1922 
W. H Keesom, Proc Amsterdam, 30, 341 , 1927 

“ C V Raman and K R Ramanathau, Proc Tnd Assoc for Cultvo 
Science, 8, ii 127 , 1923 

» R Detye, Jour of Math and Phys , Massachusetts, 4, 133 ; 
1925 , and Phys Zeiischrift, 28, 135 , 1927 

* F Zernike und J. A Prins, Zeitschr f Phys , 41, 184 ; 1927 

* G- W Stewart, Phys Pev , 32, 558 ; 1928. 
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from the principal maximum to smaller angles, the 
intensity falls off continuously and rather rapidly to 
the limiting value already mentioned. There is no 
reason to suppose that this should be radically different 
in three dimensions. 

With the view of testing these points I have recently 
examined the diffraction pattern of many hqmds at 
small diffraction angles and have arrived at some re- 
sults that seem interesting enough to commumcate 
to Nature. As an example let us take water (here 
it IS chiefly the arrangement of the oxygen atoms that 
determines the diffraction pattern) It is well known 
that the principal halo of water lies at a diffraction 
angle to which corresponds a spacing of about 3 A , in 
good agreement with the mean intermolecular dis- 
tance I have found, however, that at the inner side 
of this halo the intensity is rather strong and roughly 
constant till a veiy small angle is reached, correspond- 
ing to a spacing of about 17 A. At this angle the 
intensity falls oh rapidly, and for still smaller angles 
approaches a limiting value which may be assumed 
with some reason to agree with the theoretical limiting 
value considered above But how are the spacmgs 
between 3 and 17 A to be explained We have al- 
ready seen that we certainly must look for an explana- 
tion in the arrangement of the molecules A closer 
examination shows that this arrangement must be of 
tho following kind m the immediate neighbourhood 
of every molecule the mean density must be greater 
than at greater distances. This arrangement may be 
described as a ‘ tendency to association though I 
think this IS mostly to be understood in a dynamical 
rather than in a statical sense. The reason of this 
arrangement is, of course, to be found in the nature 
of the attractive intermolecular forces. 

The same strong scattering inside the principal halo 
is found with many other liquids, and recently it has 
also been remarked by Knshnamurti ® that with 
liquids classified from other reasons as ‘ associating ’ 
it is often so strong as to give rise to an ‘ inner ring ’. 
This agrees with the explanation given above 

I should like, however, to point out, that a scattering 
inside the principal halo, stronger than the hmiting 
value, though much weaker than in the previous cases, 
IS present also with liquids, as benzene, carbon tetra- 
chloride, carbon bisulfide, and others,^ which are 
usually not called ‘associating’. Indeed the only 
exception known to me is that of mercury. From this 
it would seem that in the X-ray pattern we have a 
much more sensitive method for studying the inter- 
molecular forces than in many other methods. 
Perhaps we may hope in due time to be able to draw 
more defirute conclusions from it. In this respect it 
might even sometimes serve us better than the 
diffraction pattern of the sohd state 

J. A Prins. 

Natuurkundig Laboratorium der 
Rijks-XJmversiteit te 
Groningen. 


X-ray Pattern of Metallic Crystals. 

While reading the literature on diffraction of 
X-rays, I came across interesting photographs of 
X-ray patterns for a few metallic foils — alummium, 
cadmium, copper, lead, silver, thallium, tin, zinc, and 
several kinds of brass — at different temperatures 
(Nishikawa and G. Asahara, FTiys. Fem , 1920). The 

« P Knshnamurti, I%d Jour Phys , Calcutta, 2, 491 , 1928 In 
another paper Mr Knshnamurti has also studied solutions from the 
same point of view as I did In a previous letter to Nature (Ind Jour 
Phys , Calcutta, 3, 209 ; 1928 , Nature, 123, 84 , 1929; 

’’ As a curious fact it may he mentioned that organic iodides seem to 
show an inner ring while bromides do not, even if the molecules are 
rather long (for example, Cii,-dibromide) Por the longest spacing of 
Ois-dibromide in solid state I found 12 6 A , this low value probably 
indicates that the CHs-ehain is not straight m this compound 
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mo&t interesting fact one finds from this paper is 
that theie is a remarkable change m the nature of 
the pattern for a metal as time elapses after the 
rolling process Silver and tm, for example, gave 
ill -defined patterns immediatelv after the rolling 
process, hut these gradually changed during the 
following two or three weeks to the distinct spot 
patterns characteristic of annealed samples. Nishi- 
kawa and Asahara conclude from this that for these 
samples the cr 5 "stal growth winch accompanies anneal- 
ing takes place at room temperatures 

We had in our laboratory a few metal foils kept at 
room temperature for about twenty years. This is 
indeed a sufficient time for the complete recovery of 
the foils after the process ot their production, and a 
beautiful spot pattern was expected. Patterns for 
a few metallic foils were therefore taken. For this 
purpose a Hadchng tube with a copper anticathode 
was worked at about 85 kv. and 10 ma A strong 
beam of X-rays was allowed to pasi through the 
material The pattern was recorded on a photographic 
plate kept at a distance of 3 cm. from the leaf. Silver 
and gold gave a ring pattern ; the rmgs were qmte 
continuous and there was no indication of any spots 
on the plate In the case of tin (grey) the pattern 
was mostly similar to No. 27 of Plate 1 of the paper 
quoted above, and not spots as in No 27'. For gold 
and silver the rings were not only of similar natme 
but were also of identical diameter. The diameter of 
the inner ring was 3-7 cm , and that of the outer one 
4*5 cm. The intensity of the inner ring was about 
ten times the intensity of the outer one From these 
facts one is tempted to draw the following con- 
clusions 

(a) For silver and gold the lattice is the same, and 
is the same in magmtude. This is borne out by the 
experiments made by L Vegard in a different way 
(PM. Mag.y 32, 1920) {h) These metals do not 

recover from the effects of the process by which the 
leaves are made, using the terminology of Nishikawa 
and Asahara (c) It is more proper to regard a thin 
metal leaf as an assemblage of metallic crystals as in 
the case of powders, for winch by Hull’s method we 
always get a ring pattern. 

Taking d, as the lattice constant responsible for the 
production of both the rmgs, we find that sin 5 /sin 
= 0 87, which is about the same as Cu(X^)/Cu(Xa). 
It thus appears that the two rmgs are due to and 
Xtt lines of copper. G. B, Deodhar. 

Department of Physics, 

TJmversity of Allahabad, 

Allahabad (India). 

Emission Lines in the Spectrum of the Solar 
Corona. 

It seems very improbable that the bright line 
spectrum of the inner corona can be attributed to 
thermal excitation of the coronal matter We may 
seek its cause in the process of photoelectric lomsation 
and apply then, as a first and rough estimate of its 
brightness, the same analysis as Dr Zanstra has done 
in the case of diffuse nebulae {Astrox>'hys. Jour , 65, 
No 1). Thus we assume in this approximation that 
the emission spectrum of the corona is due to a 
mechamsm of recombination of free electrons with 
atoms, ionised by the high quantum radiation, 
emerging from the sun, acting as a black body 
radiator , and that the corona consists only of 
monoatomic hydrogen. We have to suppose, further, 
that the high quantum radiation is completely 
absorbed by the coronal material, and that all the 
freed electrons recombine with the ionised hydrogen 
atoms. 


2 a2 
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With, these assumptions we can apply Zanstra’s 
formula for the latio of the integral brightness of the 
corona to that of the sun 


where T is the sun’s effective temperature; h and Ic 
are well-known constants ; j'q 

frequency corresponding to the head of the Lyman 
series (32*84 x 10^^) ; and are the limits of fre- 
quency for photographic rays (i'i = 5*95 x 10^^ and 
^2 — 9*i0 X 10^^). Expressing L in differences of stellar 
magnitudes Am we get : 


T 

AW 

Mt 

6400 

18*0 

-8*0 

6200 

99*1 

-6*9 

6000 

20*0 

-6*0 

5800 

20*8 

-5*2 


(me IS stellar magmtude of the corona ; 
m— - 26*0 mag.) 

We can conclude from these data that even in the 
case of lowest adimssible effective sun’s temperature, 
we should obtain on the plates the effect of a relatively 
faint but characteristic bright line spectrum, superposed 
on the continuous spectrum of the corona (Bussell, 
Dugan, Stewart, “ Astronomy ”, vol. 2, p 507). 

It should be noted that the proposed explanation 
of the bright coronal lines is related to a fact noticed 
by Balanovsky and Perepelkm {Mon. Not. Boy. Ast 
Soc., 88, p. 747), namely, that the coronal material 
seems to be attracted by the solar prominences. This 
may be due to the fact that a part of the high fre- 
quency quanta, being absorbed by the prominence, 
does not reach the coronal matter and produces a 
darkemng of the corona over the prominences. In 
that case the coronal emission lines ought to weaken 
considerably above a prominence , and such an effect, 
if observed during an eclipse, would afford a proof 
of the photoelectric origin of the coronal emission 
spectrum. W. Zessewitsoh. 

Umversity Observatory, 

Lemngrad 

W. Nikonow. 

Astronomical Institute, 

Leningrad, April 29. 


Growth- gradients and the Axial Relations of the 
Body, 

In previous communications (see Huxley, 1927, 
Biol. Zentralbl , 47, 151) it has been pointed out that 
in Crustacea the presence of a centre of active growth, 



Fig 1 — Amount of growth m length per 100 per cent growth of 
carapace-length m male and female prawns {Palcemon mrevnus) 


for example, in a male chela, is associated with excess 
growth of the other walking legs The third maxiUiped 
however, is not affected in this way, but appears to be 
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slightly decreased in the male. The question arose 
whether this was a positional effect, appendages 
anterior to the growth-centie being inhibited in 
their growth, those posterior being accelerated, or 
whether, since the maxil- 
iped was an appendage 
of different type from the 
pereiopods, its growth 
was not correlated with 
theirs 

To settle this question, 
measurements have been 
made on a large Indian 
species of Palcemon {P. 
car emus) in which the 
second pereiopod, not the 
first, IS enlarged as the 
male chela The material 
was presented by the 
Zoological Survey of 
India, through the kind- 
ness of Col Seymour 
Sewell 

The results appear 
quite definite For 100 
per cent increase m cara- 
pace-length, the percentage increase in length of the 
various limbs measured are as follows 



Fig 2 — Relative lengths (in per 
cent of carapace-length) of 
male and female spider-crabs 
(Inachus dorsettensis) After 
M E Shaw, £nt Jour Exper 
Biol , 6, 145 


Maxilhped j 

3rd 1st 

6 89 0 103 2 

$ 9i6 in 1 


Pereiopod 

2nd 3rd 

268 0 112-2 
167*0 108 1 


4th 5th 

107 8 103-2 
105 2 103 1 


The accompanying diagram (Fig 1) shows the 
results graphically. Fig. 2 shows the effect m 
Inachics, where the first pereiopod is the large chela. 
Other methods of analysing the figures confirm this 
conclusion ; namely, that exceptionally active growth 
in one appendage is correlated with a slight accelera- 
tion of growth m the appendages posterior to it, a 
slight retardation in those anterior 

It has previously been established that the hetero- 
genic growth of an appendage takes place most 
rapidly in a ‘ giowth-centre ’ near its tip, and that 
there is a ‘ growth-gradient ’ down from this region 
towards the trunk. It would thus appear that when 
the local growth-gradient of the appendage reaches 
the trunk, it is influenced by the axial relations of the 
whole animal, and affects the regions posterior to the 
appendage m a different way from those anterior to 
it. No view has as yet been put forward as to the 
mechamsm of this influence, and we should welcome 
any suggestions bearing upon it. 

J. S. Huxley. 

M. A. Tazelaar. 

Zoological Department, 

King’s College, London. 


Growth and Longevity of Whales. 
According to Mr N. A. Macintosh (British Associa- 
tion Report, 1928) Blue whales and Fm-whales grow 
quickly and probably reach maturity in the short 
space of two years ; Mr. Macintosh’s statement 
implies that, m favourable circumstances, these great 
animals might increase in number fairly quickly, but 
that they die without attaining any great age. 

In the case of the Greenland whale the duration of 
gestation and lactation are unknown, but the following 
facts suggest that it takes more than two years to 
reach maturity, that it multiplies very slowly, but that 
it attains a considerable age 

1. So far as can be ascertained now, the Greenland 
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whale IS 14 or 15 feet long at birth, is about 20 feet 
long and its whale-bone less than 2 feet long when it 
IS weaned, but is not sexually mature until its length 
IS about 50 feet and its whale-bone exceeds 10 feet 

2 As stated in my letter on the “ Extermination of 
Whales ” (IsTatuhe, Mar. 2) m the Greenland Sea m 
the period 1860—1909, only a small number were 
killed by the whalers, including those that may 
have died after breaking loose, two or three less than 
ten a year, and that notwithstanding this small 
mortality at the hands of their human enemies in these 
years they showed no signs of increase. It might be 
objected that the whalers were not the only enemies 
of the Greenland whale and that others came to an 
untimely end in other ways , but of this there is no 
evidence. In the Greenland Sea the Killer whale, 
its most likely enemy, is not found amongst the ice, 
and as far as I saw the whales do not appear to suffer 
or die from disease. Only those that died from 
harpoon wounds were found floating dead. 

3. Harpoons were sometimes found in whales, which 
the animals appear to have carried about buried in 
them for a long time. 

In the Greenland Sea, in 1863, my father killed a 
large whale m which he found an old harpoon marked 
* Pow and Fawcus, Newcastle, 1839 and in 1872 he 
killed two others, also large, in each of which he found 
old harpoons (Buckland’s “ Log-book of a Fisher- 
man”, etc , p. 247). 

In Davis Strait in 1894 the Term Nova killed a large 
whale (12 feet bone), in the blubber of which was 
foimd embedded a harpoon bearing the name ‘Jean 
of Bo’ness and dated forty years back. The J ean — 
a well-known whaling ship — ^was lost in Davis Strait 
in 1867 [Zoologist, 1895, p. 94). 

Egbert W. Gray. 

8 Hartley Eoad, 

Exmouth 


Reduced Flowers of Ranunculus. 

I AM glad my letter to Nature (April 13, p. 668) 
has been the means of eliciting from Mr Marsden- 
Jones and Dr. Turrill a very interesting joint com- 
munication (Nature, May 25, p 798) on the above 
subject. I hope I have not unwittingly been attempt- 
ing to steal their thunder ' 

The references to the literature they give are very 
welcome. Apparently these buttercup plants with 
reduced (female) flowers have hitherto failed to 
interest British field botanists — an instance perhaps 
of the lack of sympathetic feeling and co-operation 
between the systematists and the geneticists. 

As yet I have not come across m this district the 
reduced form of Ranunculus hulhosus, but shall keep 
my eyes open now that the buttercup season is with 
us. Plants of R acris with the small flowers and 
aborted stamens are appearing as usual. 

If there be evolutionary sigmficance in these 
reduced flowers, then seeing there are all grades 
between plants with completely hermaphrodite 
flowers and those with no functional stamens, it looks 
as if there is here an example in support of the view 
of “ the inevitability of gradualness ” (to adopt a 
famous phrase used in another coimexion) in evolution 
The writers of the joint letter express surprise at 
my not mentiomng a freak plant of Ranunculus acris 
I found here in the middle of a pasture field a few 
years ago. Reference to such a plant did not appear 
germane to the subject matter of my former letter, 
for I regard it as a sport which has no bearing on the 
evolutionary trend of the species Others naturally 
may take a different view. It is pleasing, however, 
to know that it is of value to these workers on the 

No. 3111, VoL. 123] 


genetics of the genus, especially as they have proved 
it to be functionally male only — a point which was 
not obvious to me at the time of its discovery. The 
origmal plant is still m the garden here. It does not 
grow nearly as strongly as the ordinary or reduced 
(female) form of Rayiunculus acjis ; consequently m 
the w^ld state it might soon have failed to hold its 
own and been squeezed out of existence. It was a 
frail affair when I lifted it from the pasture. A 
feature of it not mentioned in the Marsden -Turrill 
letter is the distinctive character of its foliage. The 
leaves are somewhat crested and less sharply cut than 
those of the type, so that the plant can readily be 
recognised when not in flower. 

J. Parkin. 

Blaithw^aite, 

Wigton, Cumberland, 

May 29 


Nervous Impulse in Mimosa pudica. 

In a letter under the above heading (Nature, 
April 13, 1929) Prof Hans Molisch describes certain 
experiments which appear to confirm the earlier work 
of Sir J C. Bose Space does not permit of a full 
discussion of these results, but it is rather surprising 
to find that Prof. Molisch regaids the experiment of 
Bose on the supposed reflex arc as satisfactoiy evi- 
dence, since the fallacy in this experiment has already 
been demonstrated by K Umrath [Planta, 5, 1928, 
p. 295, footnote) 

As IJmrath points out, and as I also have found, the 
serial reactions of the pinnse take place m the same 
way, whether one stimulates a pinna of a leaf attached 
to a shoot or one from which the main pulvinus has 
been removed. This fact disposes of the contention 
that an afferent impulse is changed into an eflerent one 
in the mam pulvinus. Further, neither Sir J C Bose 
nor Prof. Molisch mentions the reactions of the 
secondary pulvim. I have noticed that if one stimu- 
lates one pinna, either electrically or by cutting, in 
the large majority of cases the secondary pulvim of 
the other pinnae react before the mam pulvinus, thus 
showing that the excitation has already reached them. 
As Umrath points out, there is a delay in the trans- 
mission between the secondary pulvinus and the basal 
pair of pinnules This delay allows time for the 
excitation to reach the mam pulvinus, which thus 
reacts before the excitation is apparent in the pinnules 
on the unstimulated secondary petioles. 

Occasionally I have observed the excitation be- 
ginmng to pass up the unstimulated pinnse before the 
mam pulvinus reacts, but usually the time which has 
elapsed is not sufficient for it to pass beyond the 
secondary pulvim. 

It IS therefore apparent the transition of the ex- 
citation from one pinna to another takes place at the 
apex of the petiole and not through a reflex arc 
passing through the mam pulvinus 

Nigel G. Ball. 

Ceylon University College, 

Colombo, May 7 


The Ratio of the Mass of the Proton 
to that of the Electron. 

In a recent paper [Proc. Roy. Soc., 122, p. 358 j 
1929) Prof. A. S Eddington reached the conclusion 
that the value of the physical constant chj 27re^ is given 
by the integer 136. His theory reduces the evaluation 
of this constant essentially to the counting up of sym- 
metrical elements in a square array. The numbers 
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of such elements in arrays arising in this connexion 
are 10, 136, etc. 

In this light, it is interesting to speculate if at 
least some of the dissimilarities between the proton 
and the electron are not somehow bound up with the 
question of degrees of freedom, and, in particular, if 
another important non- dimensional physical constant, 
namely, the ratio of the mass of the proton to that of 
the electron, ikf/m, cannot be accounted for by count- 
ing up elements and by performing simple operations 
with the numbers so obtained. If so, it is plausible 
to assume that Mjm should depend on two such 
numbers, one of them being 136 The other number 
here taken is 10, as the absence of protonic spin hints 
at the smaller value With these two integers on 
hand, and with the observed value of MJm (1840, 
roughly) in mind, it is tempting to write . 


M_ {UQf 
m ' 10 


= 1849 6. 


I am aware of no proof of this relation. But as I 
do not, at present, Imow of any reason for ascribing 
the numerical result, without at least some hesitation, 
to a mere coincidence, I believe that the numerical 
agreement in this ‘ empirical ’ relation warrants notice. 

V, Rojansky. 

Washington University, 

St. Louis, U.S.A , 

April 26. 


Freshwater Medusae in England. 

In Natube for Jan. 12, Prof. Hickson has recorded 
freshwater medusse and their polyps from Mr V B. 
Poulton’s aquarium at Boscombe. Afterwards 
these were assigned to Craspedacicsta sowerH'h after 
comparison with drawings made at the British 
Museum of polyp stages of that species found last 
summer on Fandanus roots in the V^ctor^a regia tank 
of the Royal Botanic Society and exhibited at a 
meeting of the Zoological Society. 

The Boscombe polyps afford additional confirma- 
tion of the evidence for linking up Sir Ray Lankester’s 
Regent’s Park medusa with the polyps of Bourne, 
Parsons, and Fowler, since they bear medusa-buds. 

In case any other amateur should observe fresh- 
water medusa in England it is to be hoped that it 
will occur to him to communicate with the British 
Museum. It seems highly probable that Craspeda- 
Gusta occurs in a wild state in British river systems, 
and it would be well if a sharp look out for it were 
maintained. 

A. K. Totton. 

British Museum (Natural History), 

London, S.W.7, May 13. 
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found by Bredig and Alloho {Zeit /. Phys Chem , 126, 
p. 53 ; 1927) by spluttering m hydrogen The 
latter had a density of only 7 04 and is probably a 
hydnde. The above is, I believe, the first case of a 
new crystal form found by electron diffraction. 

G P Thomson. 

Umversity of Aberdeen, 

May 31. 


A Proposed Survey of the Burnet-moths. 

I AM at present undertaking a survey of the variations 
m the male and female genitalia and in the wing 
patterns in the genus Zygcena, or Burnet-moths. This 
necessitates the collection of specimens from as many 
parts as possible of the British Isles and continent 
of Europe I should therefore be very grateful if 
specimens could be sent to me this summer. They 
should be taken in pupa and, if possible, at least two 
dozen from one locality or colony. It is very necessary 
that pupae from neighbouring or different colonies 
should be kept separate Details as to the position 
and extent of the colonies would be welcome so that 
they can be identified afterwards on Survey maps 
Pupae may be taken on the grass stems, packed in 
a small box and sent to the address below. Due 
acknowledgments to the collectors will be made of 
course in resulting publications. 

H. R. Heweb. 

Department of Zoology, 

Imperial College of Science and Technology, 

South Kensington, London, 

S W.7. 


The Emission of Positive Ions from Metals. 

During the study by me of critical potentials in 
metallic vapours {Phys. Rev., August 1928), it was 
noticed that positive ions were given off by heated 
metals and that these ions persisted for very long 
periods of heat treatment. A determination of ejm 
of the positive ions from heated metals gives the 
following results. Copper, iron, mckel, and platinum 
when heated, give alkahne ions only, as has been found 
by other observers. Tungsten, molybdenum, and 
tantalum when heated to a temperature where 
vaporisation becomes appreciable, give ions the atomic 
weights of which agree with that of the metal emitting 
them. Other metals are under investigation. 

H B Wahlin. 

University of Wisconsin, 

Madison, Wisconsin, LT.S.A. 


The Crystal Structure of Nickel Films. 

Films of mckel deposited on rock salt by spluttering 
in residual gas or argon, show an unexpected structure 
on removal from the rocksalt and examination by the 
cathode ray diffraction method. As is well known, 
the normal structure of mckel is face centred cubic, as 
foimd both by X-ray and electron diffraction methods. 
The new structure turns out to be hexagonal, the 
values of the axes beingc = 4 06 A., a=2 474 A. ratio 
1'64, which IS near enough to the ratio 1 633 for closest 
packing. Nickel thus resembles cobalt in crystallising 
m both cubic and hexagonal closest packing. The 
density calculated from the above axes is 8 86, in 
good agreement with that of the metal in bulk. The 
structure is thus different from an hexagonal form 
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Adder or Nether. 

In his note upon dragonflies in Nature of June 1, 
Dr. Tillyard asks whether the adder is still called the 
‘ ether ’ m any part of England. I cannot answer for 
England, but ‘ nether ’ is good Lowland Scots for 
‘ adder ’, and is given m that sense in Jarmeson’s 
“ Dictionary of the Scottish Language ”. Among 
examples given by Skeat of imtial n shifting from the 
noun to the indefinite article, or from the article to 
the norm, he mentions adder e and naddere as inter- 
changeable forms in Middle English , but he says 
nothing on the question whether ‘ adder ’ comes from 
Anglo-Saxon neoSera, nether — the lowly one. 

Herbert Maxwell. 


Monreith, Wigtownshire. 
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The Hormones of the Sexual Glands. 


R ecent work on the internal secretions of the 
gonads illustrates the fact that progress is 
only rapid when a simple specific test for the 
principle under investigation is available The 
earher reports of the isolation of an ovarian hormone 
failed to arouse the interest of more than a few 
workers, since the test of activity used, the growTh 
of the female genital tract followmg injection of the 
extract into an immature or adult normal ammal, 
was liable to the fallacy that such growth might 
have occurred naturally, whilst even in spayed 
animals the end-point of the reaction was mdefimte : 
in either case the test animal must be killed 

The discovery by Stockard and Papanicolaou that 
the particular stage of the oestrous cycle in a hving 
guinea-pig could be easily determined by takmg a 
smear of the vaginal contents was soon apphed by 
Long and Evans and by Allen to the rat and mouse, 
and the method of following the activity of ovarian 
extracts by observing the appearance of oestrus 
after injection of the preparation under test m 
ovariectomised animals by means of the vaginal 
smear technique was quickly developed In the 
case of testicular extracts no such simple test is 
available, with the result that our knowledge of the 
hormones of the ovary, incomplete though it is, is 
m a much more advanced state than that of the 
secretions of the testis. 

The Ovaey. 

A very good review of the physiology of ovarian 
activity has been given by A S Parkes (Biol 
Reviews, vol 3, p 208 , 1928), to which those 
interested in this subject may be referred. At the 
present time opimon generally favours the view that 
the ovary secretes at least three different hormones , 
one controls the development of the secondary sex 
organs, the uterus, vagina, etc , before puberty, one 
is responsible for the oestrous symptoms, whilst the 
third IS secreted by the cells of the corpus luteum. 

It is possible that the prepubertal growth of the 
secondary organs is due to the secretion of the 
oestrus-producing hormone, a view, however, which 
presupposes an abrupt change in its mode of action 
at puberty On the other hand, the oestrous re- 
action of ovariectomised animals followmg an 
injection of ‘oestrin’ appears incomplete, in that 
copulation is only infrequently observed, and m the 
spayed bitch the hormone only produces symptoms 
of pro -oestrus, so that possibly the missmg factor 
may be the hormone responsible for the imtial 
development of the accessory sex organs The 
.cause of the first oestrus at puberty appears to lie 
outside the ovary, and recent work suggests that a 
hormone from the anterior lobe of the pituitary 
gland IS concerned both in stimulating the first 
oestrus and maintammg the regularity of the 
oestrous cycle However, smce injection of an 
extract of a young male pituitary will produce 
oestrus m an immature female with intact ovaries, 
the actual reason for the sudden development of 
oestrus at puberty still remains obscure 
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By far the greater amount of recent work has 
been devoted to the extraction and physiology of 
the oestrus-producing hormone or ‘ cestrm,’ as 
Parkes and Bellerby have named it At present 
tw^o widely different methods of extraction have 
been utilised, resulting m the production of the 
hormone in an oil-soluble or water-soluble state. 
In the first method fat solvents are used for the 
extraction : thus the minced ovaries may be 
thoroughly extracted with alcohol, the filtrates 
concentrated to a small bulk, again taken up in 
alcohol, filtered, and set aside for the separation of 
fats and cholesterol The filtrate is then taken to 
dryness, dissolved m ether and Kpoids precipitated 
by addition of acetone (F Dickens, E C Dodds, and 
S Wright, Biochem, Jour , vol 19, p. 853 , 1925). 
Material obtamed by such a process is a brownish 
oil, soluble m fat solvents and thermostable : the 
activity remains in solution when sterols are 
precipitated by digitonin A dose of about 1-10 
mgm IS necessary to produce oestrus in 50 per cent 
of a series of ovariectomised rats 
A variety of methods has been used to obtain the 
hormone in a water-soluble form Dodds has 
obtained it in the form of a hydrochloride by ex- 
tractmg minced ovaries with picric acid and acetone 
or mmced placenta with hot hydrochloric acid and 
precipitating the picrate m the filtrate, the picrates 
being converted mto hydrochlorides by solution in 
acid alcohol followed by precipitation of the hydro- 
chloride by acetone the material thus obtained is 
of about the same activity as that extracted by 
the use of fat solvents More recently the same 
investigator has described a method for obtaining 
the water-soluble hormone in a purer state (H. 
Allan, F Dickens, E C Dodds, and F 0. Howitt, 
Biochem Jour., vol 22, p 1526 ; 1928) Placenta 
is used as source rather than ovary . it is heated 
with baryta and the filtrate concentrated and 
extracted with butyl alcohol by shaking the 
extract is evaporated under reduced pressure 
almost to dryness, and the residue dissolved in hot 
water and filtered ; the precipitate and filtrate are 
both extracted with ether, the extracts washed with 
water and concentrated to an oily residue This is 
dissolved in alcohol and then suspended in water 
and extracted with ether , the ethereal extracts are 
washed with hydrochloric acid and water. After 
removal of the ether the residue is suspended in 
water and heated with baryta • the activity passes 
into the filtrate from which barium is removed as 
sulphate or carbonate The material appears to be 
in true (or colloidal) solution, since it is filterable 
and dialysable : about 0 02 mgm sohd matter will 
produce the oestrus response on injection There 
is no relationship between the nitrogen content and 
activity of the solution . Millon’s reaction is positive, 
but the biuret test is negative 

There is an important difference between the 
reactions of the hormone in solution m oil and in 
water a single dose of an oily preparation will 
induce oestrus in an ovariectomised rat or mouse, 
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whereas a single dose of an aqueous solution may be 
entirely without effect a series of six injections 
spread over forty- eight hours will, however, in the 
case of an active solution, produce oestrus on the 
third or fourth day The necessity of multiple 
injections of aqueous solutions was first stressed by 
Laqueur and has been fully confirmed by Dodds 

The oestrus-producing hormone occurs m the 
f olhcles and stroma of the ovary but is absent from 
true luteal tissue ' it is present also in placenta, 
urine, and probably blood It is probably produced 
by the cells of the ovarian stroma, whence it finds its 
way to the other situations in which it is found the 
folhcle is certainly not an essential source, smce 
ovaries sterilised by exposure to the X-ray still 
produce it, animals thus sterilised passing through 
the cyclic changes of oestrus in a perfectly normal 
manner As regards its presence in the placenta, it 
is possible that this organ withdraws it from the 
circulation in order to protect the foetuses from its 
influence 

(Estrus supervenes after an injection of oestrin in 
about two days, and ovariectomy may be followed 
by oestrus 36-48 hours later, indicating that under 
natural conditions the stimulus to the vaginal re- 
action is already active about two days before the 
reaction occurs Examination of the ovaries mdi- 
cates that folhcular maturation occurs durmg the 
48 hours before oestrus, that is, after the stimulus 
has become active ; so that both processes appear 
to depend on the same stimulus, and the view 
that the follicle is the source of the oestrous 
reaction becomes untenable (E W. R. Brambell and 
A. S Parkes, Quart Jour Exp Physiol , vol 18, 
p. 185 , 1927) Injection of a large amount of 
oestrin has no effect on this latent period, but 
prolongs the period of oestrus even up to about a 
fortnight Ovariectomised animals are usually fat 
and sluggish : oestrm restores activity and reduces 
weight ; rats show a period of maximum activity at 
the time of oestrus. The work that has been 
earned out on the effect of ovarian extracts upon 
metabolism indicates that in some animals (dogs), 
especially after castration, the nitrogenous meta- 
bolism 18 increased, whilst the gaseous exchange is 
diminished : injection of extracts of corpora lutea 
has the opposite effect on the mtrogen output. In 
other species, for example the rabbit, little change 
in the metabohsm has been observed foUowmg 
the injections (V Korenchevsky, Bnt Jour Exp 
Path, vol 6, p 6, 1925). L Mirvish and L. P. 
Bosman have found that alcohol extracts of ovary 
reduce the blood calcium of rabbits and human 
beings of either sex after injection, the effect 
reaching a maximum m twenty -four hours with a 
return to normal m forty-eight hours (Quart. Jour 
Exp Physiol , vol 18, pp 11 and 29 , 1927). 

The influence of the menstrual cycle upon the 
mental and muscular efficiency and general func- 
tional activity of women has been investigated by 
S. C M. Sowton, C S. Myers, and E M Bedale 
(Industrial Fatigue Research Board, Report No 
45 ; 1928) The direction of any change in efficiency 
at the menstrual period appears to be influenced by 
the social status of the subject studied, University 
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students showing no change or a greater efficiency. 
As regards functional efficiency, there appears to be 
a periodic heightening in the late mtermenstrual 
phase with a corresponding reduction shortly before 
or at the onset of menstruation Since ovulation m 
the human female occurs about the middle of the 
cycle, this result is parallel to the greater activity 
observed m the rat at the time of oestrus 

The changes in the uterus after oestrus do not 
appear to depend on the presence of oestrin * in 
fact, prolongation of the action of oestrin hinders 
them, and injected during pregnancy, abortion is 
produced Although probably responsible for the 
pro-oestrous bleeding which is seen in some animals, 
the post-oestrous bleeding which occurs in primates 
appears to set in when the action of oestrin wears 
off Thus hgemorrhage from the genital tract 
has a different significance in different species 
F H A Marshall considers that menstruation in 
the human female represents a pro-oestrous and a 
pseudo -pregnant degeneration of the uterine mucosa 
telescoped into one phenomenon in other wmrds, 
each cycle commences before the previous one has 
completely finished a similar overlap is observed 
in the cycles of the cow (Quart J our Exp Physiol , 
vol 17, p 205 , 1927) 

In several species, for example the guinea-pig and 
opossum, a certain amount of mammary develop- 
ment occurs during oestrus and can be produced in 
ovariectomised animals by an injection of oestrin or 
by grafting an ovary into a castrated male, but such 
development must be distinguished from that 
occurring durmg pregnancy In general it may be 
stated that post-oestrous changes in the secondary 
sex organs depend on the influence of the corpus 
luteum developed by the ingrowth of cells into the 
ruptured Graafian follicle after ovulation, the actual 
degree of development of this body depending on 
whether the ovum has been fertilised or not, and 
also upon the species. 

In the rat and mouse the development of the 
corpora lutea of ovulation is very slight, in the 
guinea-pig and cow more marked, whilst m the dog, 
ferret, and rabbit it is so considerable that the 
changes brought about m the accessory organs 
simulate those of pregnancy A sterile copulation 
in the rat or mouse is followed by a more prolonged 
development of the corpora which become func- 
tional Histological differences between corpora of 
ovulation and pregnancy have been described by 
A Ostrcil and 0 Bittmann (Publ Facult Medicine, 
Brno, vol 4, p 217 , 1926) 

The functions of the corpus luteum, so far as they 
are at present known, are four in number the 
inhibition of oestrus and ovulation, sensitisation of 
the uterus for reception of the fertilised ovum, the 
maintenance of pregnancy and the development of 
the mammary glands preliminary to lactation. 
Removal of the corpora of ovulation m animals in 
which they are functional results in an earlier 
appearance of the next oestrus , prolongation of the 
functional life of these bodies causes its prolonged 
disappearance A single body m one ovary can pro- 
duce this effect, and injections of extracts are stated 
to inhibit ovulation m rabbits (W, P Kennedy 
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Quart Jour Exp Phpsiol, vol 15, p 103, 1925). 
Conversely, Parkes and Bellerby have found it 
possible to produce oestrus during lactation m mice 
by injection of oestrin, the amount required depend- 
mg on the number of young suckling above two 
(when spontaneous oestrus may occur) The in- 
hibition to the action of oestrm is aliolished in 
a lactating mouse unilaterally sterilised by ex- 
posure of one ovary to the X-ray, by removal of 
the opposite ovary, containing the corpora lutea, 
indicating that the inhibition is certainly due to 
a secretion from these bodies 
A functionmg corpus luteum is associated with a 
sensitiveness of the uterine mucosa to stimuli, 
either the fertihsed ovum or an artificial stimulus, 
resulting in the production of decidual tissue, in 
which the ovum, if present, can be embedded 
Artificial stimulation of the mucosa is without effect 
in animals such as the rat or mouse with a short 
oestrous cycle, in which the corpora of ovulation 
are probably funotionless , but the uterus can be 
made sensitive by inducing pseudo -pregnancy and 
IS also sensitive during lactation , in both of these 
states the life of these organs is considerably pro- 
longed. Their influence is probably hormonic in 
nature, since a grafted uterus can be sensitised 
The presence of a functioning corpus luteum is 
essential for the mamtenance of pregnancy, or at 
any rate its greater part In unilaterally sterilised 
mice, removal of the ovary containing the corpora 


invariably resulted in abortion, whilst removal of 
the sterile ovary w'as without effect hence the 
presence of ovarian tissue per se is without influence 
on pregnancy, the corpus luteum being the essential 
organ (Parkes) In the cow the corpus can be 
expressed manually • its removal results in abortion 
withm a few days (0 Zallmann, Fubl. biol. Haute 
^cole Vet, Brno, vol 1, p 255; 1922) Towards 
the end of pregnancy the corpora lutea atrophy ; 
evidence has been brought forward w^hich suggests 
that during pregnancy the sensitivity of the uterus 
towards the oxytocic piinciple of the posterior lobe 
of the pituitary gland is diminished and returns to 
normal when the corpora atrophy : also injection 
of extracts, obtained from ovaries at the end of 
pregnancy, stimulate the secretion of this hormone, 
suggesting a mechanism w^hereby the corpus luteum 
both maintains pregnancy and allow^s parturition 
at the proper time 

The presence of functionmg corpora lutea is 
associated with a degree of mammary gland de- 
velopment which IS not observed in their absence, 
but it is not yet certain whether this stimulus alone 
suffices to bring these glands to complete lactation : 
it IS possible that some product of conception is 
necessary for the final development. E Homann 
has suggested that the uterus plays a part in the 
development of the mammary glands (Bench, Natur- 
forsch Gesellsch Freiburg, vol. 26, p. 289 , 1926) 
{To be continued ) 


Infra-red Spectra/ 

By Sir Robert Robertson, K B.E., F R S 


Historical. 

I N the year 1800 the elder Herschel, by placing a 
thermometer m the region lying beyond the 
visible red of the solar spectrum, gave the first 
experimental proof of the existence of radiation 
there by observing a rise m temperature of the 
instrument, and his son m 1840 described the 
existence of emission bands m the same region as 
shown by a discontinuous evaporation of alcohol 
from blackened paper placed in the same region 
To illustrate action beyond the visible red of the 
spectrum the following experiment was made As 
it was impracticable to use the sun’s spectrum, the 
beam from an arc lamp was dispersed by means of 
a large rock-salt prism, giving the usual spectrum 
visible to the eye A card on which a phosphor- 
escent powder (calcium sulphide with nickel as 
impurity) was first caused to glow brightly by 
subjection outside the theatre to ultra-violet light 
from a mercury lamp and then placed in the 
spectrum, when the existence of radiation beyond 
the visible was shown by the quenching of the 
phosphorescence for some distance past the red 
This region of the spectrum attracted much 
interest from the middle of last century and on- 
wards when instruments of increasmgly refined 
character were evolved to detect and measure 
effects of emission and absorption of radiation 

^ Synopsis of the Eriday evening discourse delivered on Mar 1 at the 
Royal Institution. 
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there Thus photography was tried, and Abney 
succeeded in penetrating the region for a short 
distance, which has not been exceeded by more 
recent workers employing special sensitisers for 
their plates Langley with the bolometer. Boys 
with the radiomicrometer, and Coblentz with the 
thermopile, succeeded in measuring quantitatively 
radiation m the infra-red , the last two instru- 
ments are the principal ones employed to-day in 
that region which lies nearest to the visible Still 
farther out, measurement of the energy in the beam 
dispersed by means of reflection from the polished 
surface of crystals gave important results in the 
hands of Rubens and his colleagues, while wuthm 
the last year Raman by an entirely different 
technique, to be mentioned later, has indicated 
how inira-red radiations can be deduced from 
spectroscopic measurements m the visible spectrum 

Eleotromagnetic Waves 
The relationship of the mfra-red region to other 
parts of the spectrum was illustrated by a diagram 
simplified from that prepared by Dr F. E Smith 
(see “ Phases of Modern Science,” 1925), in which 
the whole range of electromagnetic waves from y 
rays to the longest radio waves, and only completed 
in recent years, is set forth On this diagram 
(Fig 1) were indicated the respective lengths of the 
waves from crest to crest in each region . the cosmic 
rays of Millikan, supposed by him to proceed from 
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the birth of atoms such as helium, oxygen, silicon, 
and iron, in the profound depths of space at the 
lowest extremes of temperature and pressure, of a 
wave-length of about 2 x 10"® // (// =0-001 mm ) , 
the highly penetrative y-rays about 4x10-®/^, 
which accompany radioactive change , the X-rays 
about 1 5 X 10"^ /^, also penetrative of matter on 
account of their short wave-lengths , the ultra- 
violet rays, to about 0 4/^, which promote many 
chemical reactions , the visible spectrum, from 
about 0 4 /X to 0 8 /X , infra-red rays, from 0 8 /x to 
about 23 /X (the near infra-red) or to 300 /x (the far 
infra-red) , heat rays and short Hertzian rays to 
1 X 10® ^ , and then the rays used for wireless, 
the length' of which may be measured in miles, 
5XX, for example, being 1560 metres or about a 
mile long It is a characteristic of all these waves, 
from the shortest to the longest, that they are 
propagated at the same speed, the speed of visible 
light, or 186,000 miles a second 
The clue to the properties of these waves was 
found by Faraday when he discovered rotation of 
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tion with a galvanometer for measuring the energy 
passing through the instrument Its sensitiveness 
was illustrated by allowing a little compressed air 
to enter a sealed bell-jar containing the instrument, 
when by adiabatic compression of the air, the heat 
generated was registered by movement of a spot 
of light from a Moll galvanometer 
An experiment was then performed to illustrate 
the method of mappmg an absorption band, 
ammonia being the gas employed Two tubes were 
so arranged that they could alternately be thrown 
into the optical path between the source of radia- 
tion and the spectrometer, one tube being empty 
while the other contained ammoma gas The 
energy passmg through the respective tubes was 
measured by a galvanometer which threw a spot 
of hght on a large scale on the wall of the theatre 
At 1 8 /X the difference between the throw of empty 
and gas tubes was small, but this difference in- 
creased up to 2*2 ^ and then decreased These 
differences were noted and then plotted agamst 
wave-length on co-ordinates marked out on the 
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fig 1 —Electromagnetic waves Velocity =30,000,000,000 cm per sec =186,000 miles per sec 


the plane of polarisation of light in the magnetic 
field, a discovery of which Tyndall said “ I would 
liken it to the Weisshorn among mountains, high, 
beautiful, and alone ” This m turn was translated 
by Clerk-Maxwell into the succinct notation of 
mathematics, and it formed the basis of his electro- 
magnetic theory, the foundation of modern electro- 
mechanics Smce then, the likeness m character 
of these electromagnetic waves has been shown by 
their being capaWe of dispersion, mterference, 
resonance, and by many other physical properties 

As to the effects of the radiations in different 
parts of the spectrum, it may be said that whereas 
m the shorter wave-length regions comprising the 
7 , X-rays, and visible spectrum, these are mostly 
electronic, in the infra-red region the transitions 
are caused by changes m the oscillatory states of 
the atoms in the molecule or of the rotational 
states of the molecule itself 

Quantitative Measukement of Infea-eed 
Bands 

Dispersion by means of a gratmg havmg been 
referred to, a modern infra-red spectrometer of 
Hilger was then described as to its respective parts, 
the source of radiation (a Nernst filament), the 
slits, the refiectmg mirrors, the dispersing prism (of 
quartz up to 3 /x, fluorite up to 8 /x, of rock-salt up 
to 17 /X, or of sylvin up to 23 /x), and the thermopile 
Special reference was made to the thermopile, com- 
posed of bismuth-silver couples used in conjunc- 
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blackboard, when a distinct band due to absorption 
by ammoma appeared in this region. 

Oscillation and Eotation Bands 

Bands due both to oscillation of the atoms m the 
molecule and rotation of the molecule itself are 
found in the infra-red spectrum Oscillation bands 
were shown by Drude, from the phenomenon of 
dispersion in crystals, to be necessarily present, 
having wave-lengths such as occur m this region of 
the spectrum, if certain smaller charged particles 
(electrons) are concerned in the ultra-violet region. 
As the effect is one of resonance, the atoms in a 
molecule respond m their vibration to radiation 
possessing some particular frequency, and this was 
illustrated by a model m which a hall suspended 
on a spring from the end of a light rod supported 
on two nodes, was made to perform vertical oscil- 
lations, whereupon a ball similarly suspended at 
the other end of the rod picked them up and 
vibrated vertically in phase with the former ball 
The electronic linkmg between the atoms prevents 
their oscillation being truly sinusoidal , harmomcs 
may therefore be expected and are in fact found. 

Molecules also undergo rotation, and this effect 
is reflected in their infra-red spectra The main 
bands are due to oscillation, but m addition the 
rotation of the molecule also produces bands, of a 
simple character in the far infra-red, but m the 
near infra-red as fringes superimposed on the 
oscillation bands, Rayleigh, assuming on the basis 
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of classical mechanics a Maxwellian distribution of 
velocities, in 1892 showed that an oscillator emitting 
and absorbing at a frequency i'q due to its oscilla- 
tions alone, would, when rotating about an axis 
perpendicular to its line of vibration with a fre- 
quency emit and absorb at the new frequencies 
vq -f IV and I'o - ^v This seemed at first to meet the 
case, as m some of the early bands, such as those 
of Burmeister, two broad areas occurred w'hich the 
Maxwellian distribution of rotational velocities 
would require In 1911, however, Nernst con- 
cluded that rotation must also be quantised, and 
in 1912 Bjerrum and E v Bahr resolved a band 
of hydrogen chloride into a series of small bands, 
which they ascribed to the effects of rotation of 
the molecule This band has been better resolved 
by Imes and others, and from the spacing of the 
fringes the diameter of the molecule of hydrogen 
chloride has been calculated Sommerfeld, apply- 
ing the prmciple of Bohr, showed that the equal 
spacing of the fringes is best explained by quantis- 
ing the moment of momentum, so that each 
quantum jump represents a change in the moment 
of momentum If the moment of momentum J(o 
is taken as a whole multiple of ^/ 27 r, J =mhl27r and 
^2 

— by the Bohr-Emstem conception 

7,2 

hv + 1)2J ^^(2^ _ 1)^ 

whence the space difierence is hl4cn-^J, a result in 
accordance with facts It will be seen that by 

Ji 

putting the spacing difference the 

moment of inertia of the molecule can be calculated, 
and, from the moment of inertia, given the masses 
of the vibrating atoms, the length of the molecule. 

Infoemation given by Infea-eed Sfbctea 

In the first place, we get the frequency of oscil- 
lation of the atoms within the molecule, and the 
frequency of rotation of the molecule itself. These 
have been shown for a simple molecule such as that 
of hydrogen chloride. In addition, with more 
complicated molecules, it is possible to construct 
models by taking into consideration the presence 
of absorption bands and assuming a law of force 
between the atoms in the molecule. Thus Hund 
considers that ammonia has a tetrahedral structure, 
and this is probably also the case with the analogous 
phosphine and arsine With these gases at least 
three sequences of bands have been found in each, 
corresponding with three degrees of freedom of 
oscillation, one of the sequences in each gas having 
five or SIX harmomcs In this sequence the fre- 
quency of vibration gets slower as the weight of the 
atoms mtrogen— > phosphorus arsenic increases 
in the three gases 

It IS interesting from the chemical point of view 
to see if any of these degrees of freedom correspond 
to the chemical bonds of the chemists, and some 
hint of this is obtamed in one case at least Thus 
by progressively substituting the H m NHg by 
CHg, a certain band — ^the first harmonic of the 
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mam sequence mentioned above — disappears from 
the spectrum after the last H has been substituted, 
so this degree of freedom of oscillation has been 
identified as connected with the chemical bond 
N-H 

Agam, as regards rotation, we have found two 
moments of inertia in ammonia, of which one can 
be attributed to rotation round the median line 
and the other round the centre of mass at right 
angles to the median line Calculation of the length 
of the molecule, as above described, gives a value 
similar to, although somewhat smaller than that 
obtamed by Rankine from measurements of vis- 
cosity of this gas By the comparison of spectra 
of related compounds, as for example in the case 
of hydrocarbons, definite bands have been attri- 
buted to certain groups or radicles In the case of 
solids, certain groupings such as NH 4 + or COg”" 
have similarly been identified in the spectrum of 
salts. 

In the hands of Coblentz, infra-red data and 
technique have been used to determine the quantity 
of radiation from the sun, stars, and planets, and he 
has also deduced the temperatures which prevail in 
these bodies, and even the differences m radiation 
from the hemispheres of Mars 

The loiowledge of the infra-red spectrum of 
'water vapour and of carbon dioxide is of import- 
ance m considering the nature and quahty of energy 
reaching us from the sun, and only recently Dr 
G C. Simpson, by makmg use of the absorption 
coefficients of water and carbon dioxide in the 
infra-red, has deduced that an increase in solar 
radiation would result m increased cloud and pre- 
cipitation, and even m the apparent paradox of an 
ice age Eurther, Paschen’s determination of the 
emission and absorption bands of these gases is 
fundamental in questions relating to combustion 

Futxjeb Woek in the Infea-ebd. 

Such are some of the results that spring from the 
consideration of infra-red spectra. On the more 
theoretical side it has thrown fight on and given 
support to the quantum theory. It has passed into 
the hands of the still more modern exponents of 
the wave mechamcs and found to be in accord with 
their predictions, as for example in connexion with 
the assumption of half-quantum numbers This is 
a field in which its usefulness is only beginning. 

Only last year, Prof. Raman of Calcutta, by im- 
posing monochromatic radiation from a mercury 
lamp on gases and hquids, observed spectroscopic- 
ally m the scattered fight not only the original Ime 
but also others at frequency differences which he 
finds are equal to frequencies in the infra-red at 
which bands characteristic of the gas or liquid were 
known This brilliant experimental confirmation 
of the quantum theory may prove of the highest 
importance from a theoretical point of view when 
it comes to be explained why in the Raman effect 
not all the bands found in the infra-red by the 
usual means appear, and why others appear to be 
disclosed only by the Raman effect 
Like the X-rays, the infra-red deals with the 
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structure of the molecule, but while X-rays reveal 
the molecule in its static condition and are especi- 
ally apphcable to sohds, infra-red spectra reveal the 
dynamic characteristics of the molecule in gases, 
liquids, and to a restricted degree in solids. In the 
future it will undoubtedly be used to a greater 
extent in the determination of the nature of 
chemical linkages and generally for a solution of 
problems of chemical constitution 

As Garner and his school have shown, important 
deductions can be made as to the r61e of infra-red 
radiation in combustion, as for example in the 
effect of water, when it is present, m carrying off 
the energy of radiation produced when carbon 
monoxide combines with oxygen, and as the bulk 
of the radiation from flames is in the invisible part 
of the spectrum and mainly in the infra-red, there 
IS here a wide field of work in clearing up the 
mystery of flame, and the same is true as regards 
the phenomena of explosion of both gaseous and 
solid explosives 

It IS to be regretted, however, that more work 
IS not being done in Great Britain in the explora- 
tion of this region. It is true that the technique is 
difficult, and there have been several investiga- 
tions reported of an accuracy that leaves a good 
deal to be desired Most of the work until now 
has been done m Germany and in the United States, 
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little having so far come from British universities 
with the exception of Cambridge, where there is an 
embryomc school. The subject is perhaps scarcely 
one suitable for a young graduate to acquire the 
techmque and embody a year’s work in a thesis for 
some degree, but one for a more permanent staff, 
and I should like to make a plea for its greater con- 
sideration in Great Britain, as a field of experiment 
and study likely to assist in the solution of many 
physical and chemical problems, which in due 
course will have its reflection in the domain of 
technical application 

Sir J. J Thomson has given us the electron, 
Rutherford the proton with its planetary electrons 
and the structure of the proton, the Braggs have 
elucidated the structure of many molecular fabrics, 
but the molecule as a dynamical entity has been 
comparatively neglected For it is in the infra-red 
region of the spectrum that this behaviour can 
best be studied In this aspect the problem is a 
physical one for the most part , the technique is 
difficult, but likely to be productive of much that 
IS important in our conception of the structure of 
matter It is for this reason that one would like 
to see m Britain a strong school arise which would 
have as its object the study of the dynamical 
behaviour of the atoms in the molecule and of the 
molecule itself 


Obituary. 


Prof. William Kustee 

WILLIAM KttSTER, professor of organic 
chemistry and technology at the Technische 
Hochschule in Stuttgart died suddenly on Mar. 5 
of heart failure From the pages of a recent issue 
of the Chermker-Zeitung we glean the followmg 
details of his career. 

Born at Leipzig in 1863, Kuster received his early 
education in Berhn and studied later at the Uni- 
versities of Tubingen, Berhn, and Leipzig. At 
Leipzig he worked under the direction of Wishcenus, 
with whom he remained for a while after graduation 
until he was appointed assistant to Hufner at 
Tubingen, where he was given charge of the practical 
chemistry classes for medical students In 1894 
he pubhshed his first paper on salts of haematin. 
This was followed by an intensive study of the 
pigments of blood and bile, subjects which he made 
peculiarly his own and remained his chief mterest 
throughout life. 

In 1903, Kuster was appointed professor of 
chemistry and pharmacology at the veterinary 
college at Stuttgart and lecturer on pharmaceutical 
chemistry at the Techmsche Hochschule. The 
duties attached to these offices were so burdensome 
that but httle time was available for research. 
Moreover, at the vetermary college he found that 
no provision had been made by his predecessor for 
experimental work. In spite of these difficulties 
he succeeded during the next eleven years m 
pubhshing numerous papers on hsematin, porphyrin, 
pyrrole, and bile-pigments. 

On the retirement of Prof C. von Hell, the de- 
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partment of chemistry at the Technische Hoch- 
schule at Stuttgart was completely reorgamsed and 
Kuster was appointed to the chair of organic 
chemistry and technology Under his direction 
the department was greatly enlarged, and in spite 
of the difficult nature of the work in which he was 
engaged, he attracted a great number of research 
students to assist him in his investigations In 
this way Kiister and his collaborators were able 
to make a large number of important contributions 
in the field of biochemistry Later his mterest 
extended to other branches of natural products 
such as sugar, albumen, lignin, etc. He also contri- 
buted to the well-known handbooks of Abderhalden 
and Thoms 

We regret to announce the followmg deaths 

Prof. Jules Cornet, the distinguished geologist and 
professor in the University of Ghent and at the 
School of Mines at Mons, correspondant of the Pans 
Academy of Sciences, who was well known for his 
geological explorations in the Congo in 1892 and 1895, 
on May 17. 

Mr. Stewart Culm, curator of ethnology in the 
Museum of the Brooklyn Institute, Brooklyn, N.Y., 
known especially for his comparative studies of the 
games of North American Indians and other races, on 
April 8, aged seventy years. 

Prof. Charles Deper^t, professor of geology in the 
University of Lyons and a foreign correspondent of 
the Geological Society of London, on May 17, aged 
seventy-four years. 

M. Ulysse Gayon, a distinguished biologist and 
chemist, and honorary doyen of the Faculty of 
Sciences at Bordeaux, aged eighty-three years. 
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News and Views. 


In the short address which he delivered at the 
dedication of Darwin’s home to the nation on Jmie 7 
(Nature, June 8, p. 875), Sir Ai’thur Keith touched 
upon the relationship between sentiment and science. 
When sentiment enters a laboratory by the back door 
science takes the earliest opportunity to escape bv the 
front, yet, since life is as it is, science cannot easily be 
cut adrift from personality The value of such a gift 
as that which Mr. Buckston Browne has made to the 
British Association lies in the power of the personal 
associations of its material contents and surroundings 
to throw the visitor back into the very atmosphere 
of the century and of the place in which Darwin 
moved and thought. So a background of sentiment 
is formed which illumines and may help to interpret 
the development of the man’s mind and the direction 
of his labours Down House is a memorial, not to 
Darwin’s science, which will outlast our bmldings, 
but to his personality It is especially appropriate, 
therefore, that the donor should have expressed the 
wishes that the house and grounds should be main- 
tained in a state as near as possible to that in which 
Darwin modelled them, and that they should be used 
to advance the cause of science, m ways m which the 
Doimcil of the British Association thinks best. “If 
any place can provide inspiration for research it should 
be Darwin’s own gardens.” 

Sir Arthur Keith’s presidential address at the 
annual congress of the South-Eastern Dnion of 
Scientific Societies on June 5 at Brighton was singu- 
larly happy both in subject and method of treatment 
In demonstrating the racial characters of the pre- 
Roman inhabitants of Southern England, he was able 
to draw much of his material from discoveries on the 
South Downs relating to prehistoric man, and to refer 
to material evidence deposited m local museums 
Taking the skeletal remains found m the neighbour- 
hood of Brighton, the Maycroft skeleton, the Ditchhng 
and Blackpatch (Worthing) finds, he linked them up 
with the crouched burial discovered at St Catherine’s, 
in the Isle of Wight, some three years ago. Hence by 
means of the identification by Mr 0 G. S. Crawford 
of a peculiar piece of pottery found in 1881 in a burial 
at Nunning, some ten miles from St. Catherme’s 
and preserved in the Carisbrooke Castle Museum, he 
was able to relate the Brighton folk as km to the 
Beaker folk who settled in Britain at the end of the 
neolithic and beginmng of the Bronze Age some two 
thousand years before Christ, a relation to which the 
skeletal remains had pointed but for which cultural 
evidence indicative of a chronology had been lacking 
It was outside Sir Arthur Keith’s purpose to trace 
the Beaker folk back to their origin on the continent, 
but he did refer to the related flint miners of Belgium, 
tins enabling him to offer an interesting suggestion 
of child sacrifice as a possible explanation of the dis- 
covery of skeletons of children buried with those of 
adults. 

It is unnecessary now to follow Sir Arthur further, 
when, pointing out the gap m our knowledge of the 
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physical characters of the inhabitants of Britain after 
the settlement of the Beaker folk, he turned to trace the 
history of the people of Southern England back through 
the finds winch could be dated to periods immediately 
preceding the Roman invasion It may be noted, 
however, that here again he gave full weight to local 
investigation and also to those of Mr. and Mrs. Cim- 
mngton at All Cannings Cross and Woodhenge. In 
fact, throughout the whole address it was patent that 
he addressed a wider public than his immediate 
audience, and had in mind the bioader aspects of the 
specific problems with which he was concerned His 
brilliantly lucid reconstruction of the racial history 
of prehistoric Southern England was m fact a con- 
vincing demonstration of the methods of study of 
piehistory and an eloquent plea for a wider recogni- 
tion of the value of archaeology in the reconstruction 
of history Sir Arthur Keith brought out, even if he 
did not specifically stress m every instance, the value 
to archaeological studies of what may be termed 
localised research It has been mentioned that his 
material was largely drawn from local investigations 
Not only was this the case, but also it was by means 
of the correlation of local records and the exanunation 
of local evidence when housed in museums within 
reach of its original environment that this pregnant 
comparative study w’as made possible Hence Sir 
Arthur Keith’s address should provide a stimulus to 
all local archeologists and all local scientific societies. 

After the great paroxysmal eruption of Vesuvius 
m 1906 there followed seven years of obstruction and 
comparative repose. In 1913 the conduit became 
open and the normal type of external activity began. 
Since then the crater has been steadily filhng from a 
succession of central conelets, and at intervals m 
recent years there have been mmor crescendos of 
explosive and effusive activity. By far the greatest 
and most spectacular of these broke out in the early 
hours of June 3. The outburst began with tremen- 
dous explosions and the hurling into the air of masses 
of incandescent material. The central conelet split 
and collapsed. As it fell back into the crater lava 
welled out and occupied the north-eastern quadrant 
of the crater. Prof. Malladra announced on June 3 
that he considered the eruption to be one of the 
periodic recrudescences of activity , that it was un- 
likely to last more than two or three days , and that 
a disastrous eruption of the culminating type — such 
as those of 1872 and 1906 — was not yet to be expected. 

On the morning of June 4 it became clear that for 
a minor eruption the mamfestations were more than 
usually violent. The interior of the crater now 
became a lake of effervescing lava some 500 yards in 
diameter. The lava overflowed into the Valle dell 
Inferno and escaped down the outer slopes into the 
valley of Cuppaccio and towards the little town of 
Terzigno, following the course of the 1834 lava-stream. 
After a short interval of quiescence from 2.30 tc 
7.30 P.M there was a sudden paroxysm of activity foi 
three-quarters of an hour Incandescent matter ros( 
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1500 feet above the crater and fell in glowing showers 
on the slopes of the volcano. Afterwards there were 
loud and frequent explosions, followed by an ash cloud 
that rose to still greater heights From 11 pm. on 
June 5 to 3 a.m. on June 6 there were further tremors 
and explosions, and columns of lava were thrown into 
the air to break into incandescent bombs Since then 
there have been (at the moment of writing) no further 
reports of activity. The lava stream has extended 
five miles down the south-eastern slopes, widemng to 
a frontage of 900 yards, destroying 110 acres of cul- 
tivated land and wiping out three small hamlets. 
Although Terzigno was evacuated with the prompt 
aid of the military, the township itself has fortunately 
been spared, the lava having halted 300-400 3 ^ards 
from the houses. It is estimated by Prof. Malladra 
that the volume of lava approaches half that emitted 
during the 1906 eruption 

There is a remarkable article in the June number 
of the Realist which will arouse interest and, it may 
be hoped, discussion in wider circles than even the 
readers of this journal. It is a merciless, and on the 
whole well-founded analysis — ^most people would call 
it an exposure — of Wordsworth’s appreciation of 
Nature Prof Herbert Dingle in “ The Analytical 
Approach to Wordsworth”, shows by abundant 
quotations what was the actual mental attitude of the 
poet towards the Nature which he worshipped. It 
was not one of questiomng or of interest in the changes 
or process of Nature but of passive meditation and 
happy acquiescence in scenes and thoughts which 
were famihar to him. He does not seek for truth but 
for a mystic sublinaity of feeling of which the attain- 
ment was a solemn duty of man. He never therefore 
particularises either in describing a person or a 
natural object. Cliffs are simply ‘ lofty ’ and trees 
‘ dark’, just as his human beings are distinguished not 
by their interesting peculiarities but by their age or 
their occupation, things common to a host of people. 

Prof. Destg-le scarcely does justice to the stimulus 
towards science given by the preface to the second 
edition of the “ Lyrical Ballads ” in 1800, which is 
one of the most admirable things in English criticism 
and puts the man of science and the poet in a friendly 
and natural relation together. Yet even in speaking 
of this, Prof. Dingle manages to put his finger on a 
weakness, or at least a limitation, of Wordsworth’s 
attitude. The poet when speaking of the labours of 
the man of science regards him as isolated from the 
poet : it is only when finished products are reached 
that the poet can take them up and make use of them. 
Just as in science Wordsworth would make use of 
the fimshed product, so in human society he tends 
more and more to dwell on the past. His attitude 
is thus almost completely static, as Shelley’s by his 
burmng forward vision and exuberant imagination 
becomes vague and unreal. The whole question is of 
extraordinary interest and it is much to be hoped 
that critics interested both m science and poetry will 
take it up. Sully Prudhomme raised the same point 
in France about a hundred years later and lamented 
how httle influence the strides of science had exercised 
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on the inspiration of poets in the interval. Perhaps 
the growth in mass and specialism of science makes 
contact all the more difficult what Prof. Dmgle 
makes us desire is a greater community of spirit. 

In Engineering for May 3 1 is an illustrated account 
of the famous Carl Zeiss Optical Works at Jena, which 
owe their foundation to the partnership of Carl Zeiss 
(1816-1888), an instrument maker, and Ernst Abbe 
(1840-1905) the physicist, begun in 1866 At one 
time the works employed nearly 10,000 men and 
women, and m the article is a plan showing the 
development of the Zeiss Factory at various periods 
and the recent extensions The original workshops 
were in the town of Jena, and in 1876, by which time 
the 3000th nucroscope had been sold, the present site 
was purchased In the early ’eighties Otto Schott, 
the glass maker, became associated with Zeiss and 
Abbe, but the glass works, though administered by the 
Carl Zeiss Foundation, remains independent of the 
instrument factory Brief accounts are given of 
Abbe’s contributions to mathematical optics, of the 
manufacture of optical glass, and of the formation 
and working of the Carl Zeiss Foundation, and 
together with these are a few details regarding the 
planetaria constructed by the firm, and of the Zeiss 
double refractmg telescope sent to the Lembang 
Observatory, Java, and of the 650 -mm. refractor 
fimshed m 1914 for the Neu Babelsburg Observatory, 
Potsdam. 

In the same issue of Engineering, in a Supplement 
dealing with the exhibits at the North-East Coast 
Exhibition, Newcastle-upon-Tyne, opened by H.R.H. 
the Prince of Wales on May 14, is a short description 
of the 36-inch reflecting telescope made by Messrs. 
Sir Howard Grubb, Parsons & Co , for Edinburgh 
Observatory. Bmlt to the specifications of Prof. 
Sampson, Astronomer Royal for Scotland, the tele- 
scope IS mounted equatorially, three rates of motion 
being provided for both axes, the fastest giving one 
revolution in 3 minutes, while for fine setting the rate 
of movement is one revolution in two days and for 
guidmg one revolution in 60 days. The optical 
system is that introduced by Cassegrain in 1672, 
the mam mirror of parabolic form being 37 in. 
in diameter, 6 in. thick, and having a central 
aperture 3|- in. in diameter. Its focal length is 
15 ft. The Cassegrain mirror, near the upper end of 
the tube, is of hyperbolic section, 10 in. in diameter, 
and is designed to give an equivalent focal length of 
54 ft. in conjunction with the mam mirror. The 
instrument will be installed in Edinburgh Observatory 
at the close of the Exhibition. 

The eighty -second annual meeting of the Palseonto- 
graphical Society was held in the rooms of the Geo- 
logical Society, Burlington House, on May 31, Dr. F. A. 
Bather, president, in the chair The annual report 
announced the publication at an early date of new 
monographs on Corallian Lamellibranchia, by Mr. 
W. J. Arkell, and on Cretaceous Terebratulidse, by 
Dr. M. R. Sahni. It also made special reference to 
the death of one of its oldest members and most 
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valued contributors, Sir William Boyd Dawkins Mr. 

A J. Bull, Dr 0 M B. Bulman, Dr L. F Spath, and 
Mr. S Hazzledine Warren were elected new members 
of Council Dr F A Bather, Mr Robert S Herries, 
and Sir A Smith Woodward, weie re-elected president, 
treasurer, and secretary respectively In a brief 
address, the president alluded to the numerous gaps 
in the series of monographs on British fossils which 
still existed, and made suggestions for future work 

The Medical Research Council, after consultation 
with the Mimstry of Health and the Board of Educa- 
tion, has appointed the following committee to inquire 
into the prevalence and mode of spread of minor 
epidemics m residential schools, especially those 
believed to be spread by ‘ droplet infection ’, and to 
report upon the means by which they may be pre- 
vented or restricted Sir George Newman (Chair- 
man), Dame Janet Campbell, Dr R H. Crowley, 
Surgeon-Comdr. S F Dudley, Dr. J A Glover, Prof 
M Greenwood, Mr L R Lempriere, Miss E M 
Newbold, Prof W W C Topley, and Mrs Joyce 
Wilson (Secretary) 

Dueing the past season the price of oysters has 
remained at a high level, owing mainly to the scarcity 
of stocks. In an article on British Oyster Fisheries 
published in Natueb of March 23, Dr. J. H. Orton 
discussed the various causes for this scarcity and 
indicated, in particular, the dangers of over-fishing. 
In this connexion it is worth while to direct attention 
to a “ Report on a Survey of the Fal Estuary Oyster 
Beds” (November 1924) “With Notes on the Biology 
of the Oyster ” (published by private subscription at 
Falmouth, 1926, but obtainable from the Marine 
Biological Association, Plymouth, price 2s. 6d ), in 
which Dr. Orton deals with a particular depleted 
fishery and suggests various measures to restore it to 
a productive state The report is of great value to all 
concerned in the investigation and administration of 
oyster fisheries, but being privately printed it may 
easily escape the notice of those interested. 

The bird sanctuary at Duddmgston Loch, in the 
Royal Park of Holyrood in Edinburgh, is making 
satisfactory progress, and the third Report of the 
Committee (Edinburgh and London • H.M Stationery 
Office. 6d. net) shows that its members are keeping 
close watch on the development of the area. Further 
planting of trees has taken place, with the object of 
forming a screen to keep out engine sparks from the 
neighbouring railway, to which was due a disastrous 
fire in the spring of the previous year. One of the 
problems of the Loch has been the remarkably few 
aquatic species of birds which reared young to 
maturity in spite of the large number of nests, and 
this IS attributed partly to the presence of many pike 
in the Loch itself, and partly to the frequent attentions 
of some lesser black-backed gulls. An attempt was 
made to reduce the former by dragging the loch ; 
the latter emphasise the danger run by any policy 
of wholesale and indiscriminate protection. The 
entomological and botanical surveys of the area 
inaugurated in 1927 with the view of studying the 
interrelations between plant and animal life have 
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been continued, and a short note on the entomology 
of the sanctuary, by P H. Grimshaw, of the Royal 
Scottish Museum, concludes the report. 

The story of the Greenland w^haling industry, in 
which Great Biitam shared in the seventeenth and 
eighteenth centuries, has been traced in connexion 
with many of the seaports taking a major part in 
the ‘ fishery For the first time, however, an attempt 

has been made to give a consecutive accomit of the 
whaling of the port of Aberdeen, m an excellent 
article by James Pyper, in a recent issue of the 
Scottish Naturahst (p. 39) In 1749, for the first time, 
whaling vessels sailed from Scotland, and m 1752 
Aberdeen entered the trade with two vessels. By 
1814-17 the port stood only after Hull and London 
in the number of its whaling ships and its tonnage of 
oil Five years later London had dropped out of the 
first rank, and Peterhead, with 16 vessels, stood second 
to Hull with 40, Aberdeen, with 14, following third. 
In the average tonnage of oil per vessel, however, 
Aberdeen now stood first, the total cargoes amounting 
to 1225 tons It was a small return compared with 
the enormous catches of the present - day finner 
industry, but it spelt a season of prosperity for the 
northern seaport. The account gives a vivid notion 
of the ups and downs of the fishery Of the ten ships 
which sailed in 1830, four were lost m the ice with 
six of then crews, two ships returned from the fishing 
‘ clean ’, one had two whales, and the remaimng three, 
a single whale each. 

The Report for the year 1928 of the National 
Physical Laboratory covers 284 pages, of which 200 
are devoted to detailed accounts of the work carried 
out in the various departments. These accounts are 
well illustrated and show that the Laboratory con- 
tinues to maintain its position as one of the most 
active centres of research into questions bearing on 
our national industries. The projected new physios 
building, which has been referred to in the annual 
reports for many years, is now under construction so 
far as its central block is concerned, and the scattered 
rooms in the basement and other parts of Bushy 
House previously occupied by the Physics Department 
are to provide accommodation for the Electrical 
Standards and other departments. Work on stand- 
ards of measurement has been earned on actively 
during the year, and with the increase of test work 
for the industries has diminished the time devoted 
to general research. The high voltage eqmpment is 
nearing completion and will enable tests up to a 
million volts to be made A useful addition to the 
report is a section of 20 pages giving precise defimtions 
of the units and standards of measurement employed 
at the Laboratory. 

In his discourse on “Excavations at Ur. 1928-1929”, 
at the Royal Institution on June 7, Mr. 0. Leonard 
Woolley gave a short account of the final clearing of 
the great temple of the Moon-god Nannar, whose 
history was traced from the foundation of the building 
by king Ur-Nammu about 2300 b c. until its last 
restoration by Nebuchadnezzar in the sixth century 
B 0 The mam part of the lecture was devoted to a 
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record of the continued excavation of the prehistoric 
cemetery. More royal tombs were foimd, two of which 
gave entirely new information as to the ritual of a 
king’s funeral; one of these was intact, and the tomb- 
chamber, the stone dome over which was found 
unbroken, contained some remarkable gold objects. 
Much richer than this was a ‘death -pit’ containing 
seventy-four bodies, many of them lavishly decorated 
with gold, and four harps and two statues ; these are 
among the finest objects of art yet discovered in the 
cemetery. Other graves produced a very large 
collection of funeral furniture in gold, silver, copper, 
stone, and clay, of which the more important were 
illustrated. Finally, a description was given of the 
work earned on at a lower level than the graves, 
which resulted in finding evidence of the historical 
character of the Flood. 

In Basel on Oct. 8-12, 1928, was held an interesting 
short course upon the use of electrostatic methods m 
biochemistry and biology, in which a group of scientific 
workers gathered from various centres were mtroduced 
particularly to the work of the Prague school (Prof. 
R. Keller, R. Furth, etc ). Some of the commumca- 
tions given at this ‘ school ’ are published in the 
Kollo%dchemisch& Beiheftey vol. 28, 1929 (pp. 208-390). 
After general introductory papers by Prof Spiro, of 
Basel, and Prof. Keller, papers were given upon 
methods of measuring electric potentials in the 
orgamsm, upon the preparation of micro -electrodes, 
pH determination in living orgamsms, upon the use 
of vital staimng in biology, upon dispersoid analysis 
by a new dialysmg apparatus, etc. In all many new 
experimental avenues of approach to biological 
problems were discussed and some results obtained 
by these new methods briefly indicated. Many new 
fields of biological investigation are being actively 
pursued by this group of investigators, who are 
introducing physical methods into biochemistry and 
biology, and this collection of papers illustratmg their 
outlook will be of interest to workers in widely 
different fields. 

The great demand for cheap electrical power for 
heating makes it necessary to raise the transimssion 
voltage to the highest permissible limit, as otherwise 
the cost of the large amount of copper in the mams is 
prohibitive from the commercial point of view. Even 
to relatively short distances, a voltage of 132,000 is 
being used In Berlin quite recently an overhead 
line several miles in length for transmission at 100,000 
volts has been erected in the suburbs of the city 
The question of carrying this line to the centre of the 
city is at present under consideration, and in all 
probability underground mams will be used. In 
Hamburg there are at present two cables, each nine 
miles long, working at 60,000 volts, and m Numberg 
there is an underground cable connecting two net- 
works, which works at 110,000 volts. In the event 
of a fault to earth occurring on a high tension cable, 
a very large current will flow, and the cable will be 
seriously damaged for several yards on each side of 
the fault. An interruption of the supply will prob- 
ably ensue. A method of preventing this is de- 
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scribed m A .B Q, Progress for April. The high voltage 
imderground networks are connected with Petersen 
arc suppressors. In the event of a fault occurring 
these devices allow a lagging current to flow through 
the fault This combines with the ‘ capacity to 
earth ’ current at the point, making the voltage of 
the cable at the point practically zero and preventing 
a serious fault from developing. It prevents also the 
development of high frequency currents which arise 
when an arc ensues. These currents, as Buddell 
pointed out many years ago, may cause resonance 
voltages at points remote from the fault and so 
break down the insulation of the cable. In Great 
Britain and m America, steady progress is being made 
in the development of very high voltage cables, but 
we think more attention should be paid to developing 
devices to safeguard them when in operation. 

The Medical Research Council announces that, on ■ 
behalf of the Rockefeller Foundation, it has made the 
following awards of travelling fellowships for the 
academic year 1929-30. These fellowships are 
awarded to graduates who have had some traming m 
research work either in the primary sciences of medicine 
or in climcal medicine and surgery, and who are likely 
to profit by a period of work at a chosen centre in 
America or, in special cases, m Europe, before taking 
up positions for higher teaching or research in the 
British Isles Olive B Buckley, Dr. G. A. C. Gough, 
W. R. Henderson, Dr D. Hunter, G. E. Lewis, Dr. 
M. M Suzman, Janet M. Vaughan. Dr. Gough’s 
fellowship IS tenable at the Umversity of Mumch ; 
the others at centres m the United States 

The condition of St. Mary’s Abbey has* caused 
concern to the Council of the Yorkshire Philosophical 
Society, and following upon a thorough inspection 
and report by H.M. Office of Works, it has been 
recommended that certain steps should be taken to 
mprove the amenity of the site and to ensure the 
preservation of such portions as remain. The estimated 
cost of the work proposed is £3370. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned A lecturer 
in economic history and economics at Armstrong 
College, Newcastle-upon-Tyne — ^The Registrar, Arm- 
strong College, Newcastle-upon-Tyne (Jime 19). Two 
forest officers imder the Forestry Commission — The 
Secretary, Forestry Commission, 22 Grosvenor Gar- 
dens, S W 1 (June 20). Two temporary investigators 
and a temporary assistant under the Department of 
Agriculture for Scotland, in connexion with an inquiry 
into the marketing of livestock and other agricultural 
produce in Scotland — The Establishment Officer, 
Department of Agriculture for Scotland, Queen 
Street, Edinburgh (June 21). A teacher of agricul- 
tural science under the Londonderry and Limavady 
Regional Education Committee — The Principal and 
Secretary, Education Office, Limavady, Co London- 
derry (June 22) A Paterson research scholar in the 
Cardiographic Department of London Hospital — The 
House Governor, London Hospital, E.l (June 22). 
An advisory officer in agricultural botany at the 
Edinburgh and East of Scotland College of Agriculture 
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—The Secretary, Edinburgh and East of Scotland 
College of Agriculture, 13 George Square, Edinburgh 
(June 28) A lecturer in geography at Armstrong 
College, Newcastle-upon-Tyne— The Registrar, Arm- 
strong College, Newcastle-upon-Tyne (June 28) An 
assistant part-time lecturer in the biology department 
of the Plymouth and Devonport Technical College— 
The Education Office, Rowe Street, Plymouth (June 
29) A full-time teacher, for building trade subjects, 
at the Cheltenham Technical School — The Principal, 
Technical School, Lansdown Road, Cheltenham 
(June 30). Four assistant conservators in the Indian 
Forest Service — ^The Secretary, Services and General 
Department, India Office, S.W.l (July 1) An 
assistant in geography at the London School of 
Economics and Political Science — ^The Secretary, 
London School of Economics, Houghton Street, W C.2 
( July 1 ) . A mining engineer under the Safety m Mines 
Research Board — The Under Secretary for Mines, 
Establishment Branch, Mines Department, Dean 
Stanley Street, Millbank, S.W 1 (July 2). An assistant 
or junior lecturer in the department of zoology of the 
University of Edinburgh, with special knowledge of 
invertebrates — The Secretary, the University, Edin- 
burgh (July 5). A professor of physiology at 
the Medical College, Vizagapatam, Madras — The 
Secretary to the High Commissioner for India, 
General Department, , 42 Grosvenor Gardens, S W. 1 
(July 6). A senior lecturer in biochemistry in 
the Umversity of Stellenbosch, South Africa — The 
Registrar, University of Stellenbosch, Stellenbosch, 
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South Africa (July 31). A lecturer in mathematics 
at the Gordon College, Khartoum — The Controller, 
Sudan Government, London Office, Wellington House, 
Buckingham Gate, S.W 1. A resident tutor (woman) 
to take geography and some education at the Edgehill 
Training College, Liverpool— The Principal, Edgehill 
Training College, Liveipool A lecturer in electrical 
equipment of the motor-car at the Wimbledon 
Technical Institute — The Principal, Technical In- 
stitute, Gladstone Road, S.W.19. A teacher of 
building subjects at the Croydon Polytechnic — 
The Principal, Croydon Polytechnic, Scarbrook 
Road, Croydon A lecturer in bmlding at the 
Huddersfield Technical College — ^The Director of 
Education, Education Offices, Huddersfield. A male 
junior assistant at the Chemical Warfare Research 
Department of the War Office — The Chief Superin- 
tendent, Chemical Warfare Research Department, 
14 Grosvenor Gardens, S.W 1. An assistant lecturer 
m physics at the Umversity College of Hull — The 
Secretary, Umversity College, Hull. An assistant in 
the mechamcal engineering Laboratory of Umversity 
College, London — The Secretary, Umversity College, 
Gower Street, W C.l. Two male laboratory assistants 
in the Research Department, Woolwich, with labora- 
tory experience in physics — The Chief Superintendent, 
Research Department, Woolwich, S E.18. A head of 
the experimental branch under the directorate of 
ballistics of the Research Department, Woolwich — 
The Chief Superintendent, Research Department, 
Woolwich, S.E.18. 
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Fiebball ob May 30— A brilliant fireball was 
observed from several stations in Cornwall on May 30 
at about 110 pm. GMT. Observations have, how- 
ever, come in from only Lostwithiel and Bugle, and 
these are of somewhat rough character. The meteor 
gave a very brilliant fiash and lit up the surroundings 
to such a degree that the observers found it difficult 
to note exact features of the path. It passed along 
the southern sky from west to north and was evidently 
from a radiant in the southern region of the heavens. 
Its motion was moderately slow, for it occupied 4 or 5 
seconds in its flight. One of the observers, who was 
walking in the direction away from the object, says 
that he observed a great light behind him as though 
a bnlliantly illuminated motor-car was overtaking 
him. It appeared like a dazzling ball of fire, but when 
a good view was obtained of it the nucleus looked 
relatively small, though surrounded by a strong glare 
which apparently lit up the country. Further observa- 
tions are required of this interesting object, which came 
on the night of the general election, and on this account 
may have attracted notice from a greater number of 
observers than it would otherwise have done. 

Venus a Moening Stae — ^Venus is now a ‘ morn- 
ing star ’ and will contmue to precede the sun during 
the remainder of the present year. The planet will 
attain its greatest elongation on June 29, when its 
position will be 46° west of the sun. Its brilliancy is 
now declimng, but not to any great extent Atmo- 
spheric conditions introduce more variations than are 
sometimes brought about by real differences Thus 
Venus will appear brighter when its computed 
lustre rs less and when the air is very clear, than at a 
time when atmospheric vapours dim its light. 

No. 3111, VoL. 123] 


Venus is now approaching Jupiter, and the two 
planets will arrive at conjunction on July 14 at 10 a.m., 
when Venus will be placed about 3° S. of Jupiter. 
Before sunrise this pair of attractive objects may 
be viewed in the E.N.E. sky before sunrise, Venus 
rising ten minutes after midnight, and Jupiter fifty- 
seven mmutes after midnight. If the morning sky 
IS clear the two planets may be easily identified and 
their relative brightness compared. 

^ Satuen. — The planet Saturn will reach opposi- 
tion to the sun on the night following June 21. 
The apparent magmtude will be -i- 0-2, and the 
planet will appear brighter than at an ordinary op- 
position because of the more favourable conditions 
prevailing. The rings will be widely open and the 
planet will be situated almost midway between 
aphehon and perihelion. At an unfavourable opposi- 
tion, Saturn may shine as a star of +0*8 mag, only, 
but with attendant conditions favourable it may 
appear as a +0*2 mag. star It is true the aspect is by 
no means starlike, for the planet shines with a steady, 
dullish light, much in contrast with the sparkhng 
diamond-like brilliancy of the fixed stars. At the 
time of Saturn’s best display this year, its position 
will be placed on the extreme west border of Sagit- 
tarius, and as the planet is moving westwards it will 
shortly after enter the south region of the constella- 
tion Ophmchus, and be visible to the north-east of the 
star 44 Ophiuchi. For critical observation the planet 
cannot be considered in a good position, its declina- 
tion being 22° south, and its altitude, when passing 
the meridian, not greater than 16° or 17° to observers 
in the south of England, 
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Research Items. 


Inheritance Fees — In Man for May, Mr. J. P. 
Driberg directs attention to an element in primitive 
marriage which appears to have escaped general 
observation, namely, the inheritance fees or dues paid 
by an inheritor of a widow to the responsible members 
of her family. Such a fee has been found to be 
compulsory among three unrelated peoples, — ^the 
Lango of Uganda, and the Uedinga and Ban of the 
Sudan. Among the Lango a widow is normally 
inherited by a brother of the deceased or by his 
sister’s son, in either case a bull being payable to the 
woman’s family. She is differentiated from the wives 
by being called an inherited wife. Among -the 
Dedmga the deceased’s brother pays the fee and calls 
the children his own, but if a sister’s son or mother’s 
sister’s son inherits the widow the son pays the fee 
and claims any children of the new marriage. Among 
the Ban, when a sister’s son inherits, the fee is paid 
from the estate and the children belong to the estate. 
This seems an anomalous custom, as the bride’s family 
had already received the full price from the original 
husband. It aiises from an intention of making clear 
the economic and social status of the children of the 
new marriage Marriage is not regarded as com- 
pleted until the birth of the first child. The bride 
may not be called a wife till then Sometimes she 
only lives in the bachelor’s hut until the child is born 
In the case of a divorce the bride price is returned and 
the children go with the mother , but the father, even 
after years, may recover the children on payment of 
the “ heifer of upkeep ” to the family of the girl or her 
new husband. Among the Ban, if a marriage takes 
place without payment of the bride price, the wife’s 
family take all the bride price paid at the marriage 
of the first daughter of the union. If there is no 
daughter the family keeps a son until he is ransomed. 

The Shishak Migrations. — Sir Flinders Petrie in 
Anc%ent Egypt, Pt. 4, 1928, states that the excavations 
at Gerar (Palestine) have produced repeated evidence 
of a movement from Central Asia to the west at about 
950 B c Pottery models of square waggons with 
divisions from front to back and with two types of 
pottery wheels, one smooth, the other knobbed, are 
found. Similar waggons come from Anau, and 
knobbed wheels occur in the treasure of the Oxus, 
from 300 miles farther east. The latter wheel is de- 
signed to prevent sinking in sand and belongs to 
desert dwellers Two types of bronze arrowhead 
come from Central Asia, one with a tang similar to a 
type found at Tomsk ; the other is the triangular 
bladed arrowhead of Minussinsk, Altai, Perm, Siberia, 
and south-west Caspian The broad - bladed iron 
dagger belongs to Anau, the Caspian, and Caucasus. 
Lastly, all the pottery figures of oxen are humped, a 
central Caspian type not found west of Mesopotamia. 
This movement, dated at 970 b c., links with Sheshenq, 
the ‘ Man of Susa ’ entering Egypt Shushinak is the 
national deity of Elam, worshipped at Susa, and was 
also a great deity among the Persians. The attribu- 
tion of Libyan descent to Sheshenq is due to a mis- 
reading of the genealogy of Horpasen. His name 
labels his origin plainly. Further, owing to the 
practice of hepatoscopy, a Babylonian connexion has 
been suggested for the Etruscans. Now the homed 
head-dress of divination, the vases of offerings in 
Etruscan tombs m the shape of a cone with two 
globes over it, and other evidence point to a middle 
Asian origin for the Etruscans, and, it is suggested, 
link them up with the westward movement of Turko- 
mans, of which evidence is found at Gerar, and of 
which the coming of Sheshanq to Egypt formed part. 
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The Extermination of the Heath Hen. — The 
heath hen of America {Tympanuchus cup'ido), a near 
relative of the prairie hen which abounds on the 
prairies of the Mississippi valley, provides one of 
those problems of casual extermination which man 
seems powerless to stay. Fifty years ago the heath 
hen was a common bird on the island of Martha’s 
Vineyard, to which it was confined. But about 
fifteen years since its numbers were reduced with 
remarkable suddenness. Attention was directed to 
the danger and thousands of dollars were spent in 
an effort to protect the birds We now learn from a 
Daily Science News Bulletin, issued by Science Service, 
Washington, L) C , that even so late as 1916 there still 
survived about 1000 heath hens on the island reserva- 
tion, and fears of their extinction were allayed. 
Then, just at the time when the hens were sitting on 
their eggs, a disastrous forest fire swept over the area, 
causing the loss of the year’s brood as well as of many 
of the females It is said that the inbreeding of the 
few surviving birds weakened the stock, which became 
subject to some of the common poultry diseases. 
Two years ago ornithologists were able to find only 
30 specimens on the island , in a year the number 
was reduced to mne, a little later to three, and then 
to two Now only a single specimen is known to 
exist — the heath hen of Martha’s Vineyard is virtually 
extinct. 

An Alleged Anthropoid Ape Existing in 
America — ^A discovery of extraordinary interest is 
that recorded by Dr. George Montandon in La Nature 
of May 11, where he describes from a photograph, 
which IS reproduced, a supposed anthropoid ape from 
South America. A pair of the apes was seen by 
M Francois de Loys in the virgin forests on the 
borders of Colombia and Venezuela, and the female 
was killed. It measured about 1*6 m in height, and, 
as the photograph shows, had a distinctly human 
appearance. Moreover, the beast had no tail, and 
its teeth are said to have numbered 32, although, 
most unfortunately, the skull was afterwards damaged 
during the expedition and was eventually lost On 
the strength of these characters, and particularly of 
its size and appearance, Montandon regards the 
creature as a new anthropoid ape related to the 
gibbons, but bearing a resemblance m its coat and 
m the proportions of its limbs to the orang-utan. 
Accordingly he names it Ameranthropoides loysi, after 
its discoverer, and makes use of its presence in 
America to support his theory of the parallel develop- 
ment of anthropoids in America, Asia, and Africa. 
On the whole, in view of the scanty evidence, we 
prefer the caution of Prof. L. Joleaud, who in a subse- 
quent paper m the same number of La Nature 
suggests that the new monkey is probably not a true 
anthropoid ape, but a specialised relative of the 
spider monkeys [Ateles). 

Anatomy of a Fcetal African Elephant — 
Dr. N. B Eales {Trans. Roy. Soc. Bdin., vol. 56, 
Pt. I, 1929) completes her study of the African 
elephant based on the examination of a well -grown 
foetus. Previous parts dealt with the anatomy of 
the head and with the body muscles The final part 
deals with the remainder of the organs The most 
interestmg feature in the anatomy of the elephant 
is the reduction of the pleural cavities shortly after 
birth by the ingrowth of trabecular connective tissue 
from the thickened costal and dorsal pleura. The 
result of the obliteration of the pleural cavities is 
to reduce costal movements during breathing to a 
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minimum and to make respiration m the elephant 
largely diaphragmal. The elastic tissue helps to con- 
trol the powerful diaphragmatic movements so that 
the air is not sucked too violently through the long 
nasal tubes The diminution of the collapsing power 
of the lungs consequent on their adherence to the 
walls of the chest has rendered mtra-pulmonary 
cartilages unnecessary. In the light of her investiga- 
tions, Dr. Dales discusses the relationships of the two 
living species of the Proboscidea, and the affimties 
of the group as a whole. She agrees with the view 
of the palaeontologists that the African and Indian 
elephants should be placed in two distinct genera, 
Mephas (Indian) and Loxodonta (African). The 
characters of the two genera are summarised and the 
view adopted that they belong to different lines of 
descent. Discussing the affinities of the Proboscidea 
as a whole, Dr Eales shows that their characters 
bear evidence of affinities with the stock from which 
sprang the rodents, Sirema, Hyracoidea, and the 
primates, and that their nearest relatives are the 
Sirema and the Hyracoidea. The Ungulates are not 
near them in descent. She therefore supports the 
modern view that the Proboscidea should be elevated 
to the rank of order and removed altogether from the 
Ungulata. 

Reclamation oe Moss Land. — Although much 
work on reclamation of moss land has been done, the 
essential principles of the treatment have never been 
properly established Some experiments, described 
by J. G-illies {Scottish Journal of Agriculture^ 12, 
p. 126), have recently been carried out on a large 
tract of this type of land m Dumfriesshire, and some 
fundamental results obtained. Before any reclama- 
tion by manurial or other treatment can be attempted, 
effective drainage is essential. Dung was the best 
type of manure for the purpose, but it would be 
difficult to obtain in sufficiently large quantity for 
work on a large scale. Gradual improvement might, 
however, be secured by grazing stock introduced at 
intervals from fertile land For correcting acidity, 
various forms of lime are suitable, but they all proved 
of little value unless phosphate was also supplied . 
the commercial grades of basic slag, mineral phos- 
phate, and superphosphate are the types of phosphatic 
fertiliser most likely to prove of economic value. 
Potash and quick-acting nitrogen, on the other hand, 
produced no visible improvement. Direct seeding 
with grass and clovers in July yielded very good 
results if manures were supplied, particularly where 
dung could be given Germination, however, failed 
completely on untreated moss or where lime only was 
added Care was necessary to avoid overshadowing 
of the introduced species by the natural moss in the 
early stages of growth, tramping by stock or any 
other method which tended to consolidate the surface 
being very beneficial Red and white clovers, cocks- 
foot, Italian and perennial rye grass, tall and meadow 
fescues all germinated freely and were easily estab- 
lished. Rose bay willow herb is a serious trouble in 
any reclamation work, and if strong measures are not 
taken to suppress it, the moss land may merely change 
to an equally valueless tract of willow herb. 

Hybridisation of the Mollusk Ceuion , — ^Dr 
Paul Bartsch, Curator of Mollusks in the U.S. National 
Museum, has for some years experimented in hybridisa- 
tion with various species of Cerion. In August 1928, 
whilst visiting the Tortugas Laboratory, he examined 
his enclosures in which had been placed young in- 
dividuals of Cerion viaregis and Gerion incanum and 
succeeded in finding one adult which he claims to be 
a perfect hybrid (Year Book No 27 of the Carnegie 
Institution of Washington, 1928). Criticism was 
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expressed after the original crossing experiments, 
because Dr. Bartsch had employed large groups 
(500 individuals), and it was suggested that the 
organisms claimed to be crosses were possibly muta- 
tions of one of the two species involved. To settle 
this point, restricted areas (cages or islands) were 
used, one virgin individual of each of the two species 
being placed in each isolated area There was a large 
mortality, but m one cage the adult hybrid was found. 
This IS identical with those assumed to be hybrids in 
the mass experiments ; a result which was to be 
expected, as in no colony of C, viaregis nor C. incanum 
has any individual appeared comparable in appearance 
to the hybrids in question It is to be hoped that more 
of these interesting forms will be forthcoming 

The Bread Fruit op Tahiti — It is unusual m a 
modern botanical monograph to find a description of 
thirty-two varieties of a plant species which contains 
no scientific names The bread frmt is usually regarded 
as a cultivated form of Artocarpus incisa, but accord- 
ing to Raoul the name ‘ bread frmt ’ should not be 
attached to the wild tree of Malaysia with fertile seeds 
described by Lmnseus with this Latin name, but 
should be restricted to the cultivated tree of Oceama, 
for which no other Latin name is at present available. 
Gerrit Parmile Wilder describes thirty -two varieties 
of this tree found growing in Tahiti and Moorea, the 
fruit and foliage of each variety being illustrated by 
photographs, in Bulletin 50, of the Bermoe B. Bishop 
Museum. One of these varieties, ‘Huera’, produces 
true seeds, but all are propagated vegetatively, usually 
by root cuttings This monograph describes fully the 
native method of preparing the frmt for the table, 
and the value assigned by the natives to the edibility 
of the different varieties The author makes the 
interestmg comment that he noted no insect, fungus, 
or other pest upon the bread-frmt tree, which has 
been in cultivation on these islands long before it was 
first seen by Europeans in the Marquesas in 1595. 

Virus Disease of Plants. — Recent work m 
Queensland, Australia, with which Prof E J. Goddard 
has been associated, seems to have demonstrated 
beyond doubt that the economically important disease 
of the banana known as ‘ bunchy top ’ is a virus 
disease with an aphis vector. An account of further 
work upon this disease, with suggestions as to its 
control, IS given in Vol 2, No. 1, of the Journal of the 
Council for Scientific and Industrial Research of the 
Commonwealth of Australia. Prof. Goddard has 
drawn upon his experience in this investigation in his 
presidential address to the Royal Society of Queens- 
land, published in Vol. 4=0, No. 1, of the Proceedings of 
the Society He evidently inclines to the view that 
the virus will be found in the category of living organ- 
isms, ultra-microscopic in size, and therefore pre- 
sumably fornnng an intermediate step between the 
molecular organisms of the mammate world and the 
cellular orgamsms of the visible ammals and plants. 
He does not deal, however, with one puzzle which 
this point of view presents to the investigator. If 
such ultra-microscopic forms of life exist, why are 
they not to be found leading a saprophytic or even 
an autotrophic existence ? Until now, attempts 
such as have been made by Hugo Miehe {Bwlog. 
Gentr.y 43 ; 1924) to cultivate such ultra-microscopic 
saprophytic orgamsms have failed to produce any 
evidence of their existence. 

Differentiation in the Sill of Pig-eon Point. — 
A valuable study by F. F Grout of the association 
of anorthosite and granite with dolerite in the great 
‘ diabase ’ sill of Pigeon Point, Minnesota, appears in 
the Bull. Qeol. Soc. America, vol. 39, 1928, p. 555. A 
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chilled doleritic roof -phase intervenes in most places 
between the acid differentiates and the quartzite roof. 
I40cally this phase contains abundant phenoorysts of 
labradorite, and these pass here and there into masses 
of anorthosite These light masses apparently rose 
in the magma at an early stage because of their lower 
specific gravity. Some assimilation of quartzite by 
the magma is indicated, but it is suggested that the 
granite was probably formed essentially by differentia- 
tion, with assimilation as a merely subsidiary factor. 
The occurrence of granite at Pigeon Point is ascribed 
to the unusual thickness of the sill (250-700 ft.) 
which allowed ample time during cooling for differentia- 
tion to occur. The composition of the average dolerite 
magma is such that gramte could be formed from it 
by crystallisation, or by the separation of partially 
miscible fractions, in about the proportions actually 
found at Pigeon Point Numerical data indicate that 
probably much less than a quarter of the total granite 
was due directly or indirectly to assimilation of 
sediments. 

Transmission of Sound Waves in the Earth — 
The solution of the problem of underground com- 
munication through earth strata would be of great 
value to miners. Unfortunately, its solution offers 
great dif&culties. The ideal method should enable 
miners to communicate no matter the nature of the 
strata, whether they are water bearing or not, and 
also whether they are broken up by old workings. 
The apparatus must be cheap, light, and able to with- 
stand rough usage. A large number of experiments 
have been undertaken by the United States Bureau 
of Mines to find out the best way of communicating 
between miners entombed by a disaster and persons 
on the surface As many of the bituminous coal 
mines in America are comparatively shallow, even a 
partial solution would be of value to them. In 
Technical Paper, No. 433, of the Bureau of Mines, 
experiments on communication by L. 0. Ilsley, H. 
B. Freeman, and D. H Nellers are described. Owing 
to the great developments taking place in radio, it 
was hoped that by this means communication could 
be established. The tests were made at the Bureau’s 
experimental mine in Pennsylvania. Vertical an- 
tennae were found to give the best results, but on the 
whole radio methods were found to be of little 
practical value. A promising method discovered was 
to connect the source of electrical energy (two dry 
cells) between a point on one side and a pomt on the 
other side of the coal seam. Some of the paths of 
current flow spread out to the surface and could be 
picked up by a telephone satisfactorily by choosing 
suitable earths. It was found, however, that this 
‘ roof-to-rail ’ method was only practicable for the 
transmission of signals from the surface into the mine 
and was therefore only a half solution. Tests made 
with a geophone — an instrument which converts the 
earth waves made by hammering on the rock into 
an air wave which is heard in the ear as sound — ^gave 
good results. The simplicity of this method and of 
the requisite apparatus is greatly m its favour. 

Textiles as Insulators. — The usefulness of in- 
dustrial research is well shown in an article by A. C. 
Walker on “ Textiles as Insulators ”, which appears in 
the Bell Laboratories Record for April. Silk has been 
used for many years for insulating conductors owing 
to its much higher insulation resistance than cheaper 
fibrous materials like cotton. The fact that the 
insulation resistance of textiles is greatly diminished 
when moisture is absorbed, suggested that a research 
•on the effect of moisture on textiles might discover 
Wiethods of treating them which would improve their 
electrical properties. It was found that the con- 
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tinned application of voltage sometimes increased the 
insulation resistance a hundredfold. This was traced 
to the partial removal of electrolytic impurities. The 
most significant evidence of the importance of electro- 
lytic impurities in silk, wool, cotton, and other textiles 
IS the great improvement in their electrical qualities 
due to thorough washing with water. It was found 
that cotton washed with water from Lake Michigan 
had higher insulation resistance than cotton washed 
with distilled water in the laboratory. A saturated 
solution of magnesium carbonate was then used with 
encouraging results. Washing the cotton with a little 
calcium sulphate m it gave as satisfactory results as 
using water from the lake. As a result of the research 
the insulation resistance of cotton can now be im- 
proved by simple washing processes to such an extent 
that its use as a substitute for unwashed silk for 
telephone cords has been approved. It is estimated 
that for this purpose alone the annual saving effected 
in manufacturing costs to the Bell Company is about 
one hundred thousand pounds. 

Effect of Drying on the Properties of Ben- 
zene. — ^The effect of intensive drying on the physical 
properties of benzene has been re -investigated by 
Briscoe, Peel, and Robinson, whose results are de- 
scribed m the Journal oj the Chemical Society for 
March. Baker’s previous conclusion that the density 
of benzene does not change upon drying has been 
confirmed, not only for the liqmd as a whole but also 
for the various fractions obtainable by distillation. 
After drying for sixteen months, there did not appear 
to be any definite change in the surface tension, and 
any change that may have taken place would seem 
to be in the direction of a decrease. Baker, however, 
found a considerable increase after a year’s drying, and 
attributed it to a change in the degree of association. 
The reason for this discrepancy is not apparent and 
the experiments are being continued. 

Chemical Apparatus. — ^Messrs Griffin and Tatlock, 
Ltd., have issued their new catalogue of chemical 
apparatus, No. 12 A, as an attractive and well-illus- 
trated volume of close on a thousand pages. The firm, 
which combines the former businesses of J. J. Griffin 
and Sons, Ltd., and Baird and Tatlock, Ltd., is 
established in London, Glasgow, Manchester, Edin- 
burgh, and Liverpool. The volume is divided into 
12 sections, which are further classified for convenience 
in the list of contents. The usual fittings and 
furniture of chemistry laboratories are illustrated not 
only with pictures but also with model plans and 
sections. A special feature of the Balance Section is 
the Christian Becker chamomatic balance, the action 
of which IS fully described. In the section for physical 
chemistry will be found apparatus for measuring 
osmosis, surface-tension, etc., and also pyrometers and 
various kinds of electrical appliances A section on 
micro -analysis opens with references to standard 
works where complete descriptions of methods of 
work will be found The apparatus is specially de- 
signed for the methods of Pregl and Dubskf . A large 
selection of the well-known Reichert microscopes is 
minutely described m the optical section, which also 
includes refractometers, spectrometers and polari- 
meters with various accessories, as well as optical 
benches, mercury vapour lamps, selemum cells, etc., 
-and the Bausch and Lomb projection apparatus for 
which the firm acts as sole agent. Meteorological 
appliances, laboratory machinery, and apparatus de- 
signed for the special methods of assaying used in 
many different industrial processes form a prominent 
feature of the catalogue. At the end there is a fairly 
long list of chemical and technical books and of 
Kahlbaum’s pure chemicals. 
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Systematic Investigation of the Oceans. 


AN international oceanographic conference was 
held in May 1928 in Berlin to commemorate 
the centenary of the Gesellschaft fur Erdkmide, 
which has published a series of papers dealing with 
recent and imminent expeditions Most of these 
naturally deal with the results obtained by the Meteor, 
but articles also describe the work of the Carnegie, 
of the little Norwegian auxiliary ketch Armauer 
Hansen in the north-east Atlantic, and the aims of 
the new Dutch Expedition to the East Indies m the 
Willebrord Snelhus. 

As these articles are for the most part summaries of 
methods used and results achieved, they cannot be 
condensed into a short review, but the following notes 
on various points in this symposium may be of general 
interest. 

Numerous samples of sea -water collected by the 
Meteor in the Atlantic were analysed for gold by the 
method due to Haber, whereby the gold in the water 
IS adsorbed on a precipitate of lead sulphide which on 
heating with lead formate and boric acid leaves a 
minute bead of gold. This is picked out from the 
crucible and measured under the microscope. 

An ingenious method was used to collect the small 
amount of lead sulphide, about 40 milligrams in each 
litre of sea-water. The full flask was inverted over a 
crucible also containing water and the whole spun in 
a centrifuge, when the lead sulphide collected at the 
bottom of the crucible To prevent loss of water in 
handling, the top of the crucible was covered wuth a 
rubber cap. 

The plankton rich upper layers were found to be 
richer in gold than the water below, much of this being 
adsorbed on, or contained in, the organisms. The 
quantity varied from about i^th milligram of gold 
per cubic metre to a third of this amount, or less in the 
deep water. 

The greater part of the scientific work of the Meteor 
centred around depth and physical measurements, 
from which to deduce the oceanic circulation from the 
internal field of force produced by differences in density, 
from the general distribution of salinity, and from 
direct-current measurements. For the first time these 
were successfully made from a ship at anchor in mid- 
Atlantic where the depth was over 4 kilometres. For 
this purpose stocked anchors weighing a quarter of a 
ton and a tapered wire cable kilometres long were 
carried. The circumference of the wire cable at the 
anchor end was 3 6 cm. and at the end made fast to 
the winch 5 cm. 

The temperature measurements at various depths 
were made with reversing thermometers, every pre- 
caution being taken to attain the greatest possible 
accuracy. In order to avoid error in reading due to 
parallax — a matter of very real difficulty on board a 
small ship in rough weather — ^the thermometer tubes 
were ground semicircular in section, with the bores 
close to the flat face upon which the graduations were 
marked. The readings were carried to the third place 
of decimals, the graduation being in 0 05°. 

Only general conclusions regarffing circulation in the 
Atlantic have yet been published ; the mass of data and 
calculation for the application of Bjerknes’ theory is 
in process of being worked up. 

An accoimt of the biological survey by E. Hentschel 
includes a chart showing the number of plankton 
organisms present per litre of surface water (Fig. 1). 

The effect of water rising from below and bringing 
nutrient salts to the upper layers, where there is suf- 
ficient light for plant growth, is clearly shown along 

‘ “Verhandlmigeii der ozeanographischen Konferenz veranstaltet 
von der Gesellschaft fur Erdkunde zu Berlin anlasslich ihrer Hundert- 
jahrfeier.” Berlin, 1928. 
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the west coast of Africa. The same effect is also 
shown in lower latitudes due to convection currents 
and unrestrained turbulent motion unchecked by a 
discontimuty layer. 

The chemical observations by H Wattenberg are of 
particular interest. The distribution of phosphates 
and nitrates and the relation of these nutrient salts to 
the density of plankton in the south Atlantic confirm 
and extend previous investigations m more limited 
areas. The distribution of dissolved oxygen was 
found to be regular and to reflect the circulation in the 
deep water, saturated cold water falling in high alti- 
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Fig 1 — ^Plankton content of the surface-water of the Atlantic, showing 
number of organisms per litre of water. From " Verhandlung 
der ozeanographischen Konferenz 

tudes and filhng the depths of the oceans, overlaid by 
water layers of less oxygen content in lower latitudes. 
The minimum occurs at about 200 metres in the 
tropics, where a relatively thin warm and light layer 
lies like oil on the heavier water below ; mixing by 
convection is hindered, and the supply of oxygen is cut 
off from above. This minimum layer appears to be 
the graveyard of plankton organisms where oxygen is 
used up during their decay. The presence of 5 to 6 c.c. 
of oxygen per litre in the deep water of the oceans m- 
dicates its origin in those latitudes where the surface 
water is at a temperature where more oxygen is needed 
for saturation, and where in winter convection currents 
can extend deep into the sea. 

The distribution of dissolved calcium carbonate in 
the sea is peculiar. In the upper water layers of the 
tropics values indicating 50 per cent over-saturation 
are indicated ; below this the main mass of water is 
under-saturated ; less so near the bottom, where cal- 
cium carbonate is apparently dissolving out from the 
calcareous skeletons of dead organisms. The actual 
quantity of calcium in solution, however, is consider- 
ably less in the upper layers, where it is utilised to 
build up the skeletons of such organisms. 
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Closed Carbon Chains in Organic Chemistry. 


P ROF. W. H, PERKIN chose “ The Early History 
of the Synthesis of Closed Carbon Chains” as 
the subject of the first Pedler lecture, which he de- 
livered before the Chemical Society on May 30 It 
was, he said, very difficult to appreciate the fact that 
not more than fifty years ago the idea was firmly 
fixed in the minds of chemists that organic compounds 
must be sharply divided into the group having open 
carbon chains and the group having six-membered 
rings The lecturer gave an interesting account of 
his discussions, as a young student, with Victor 
Meyer and Baeyer regarding the possibility of pre- 
paring compounds containing rings composed of three, 
four, or five carbon atoms, and of his resolve to 
prosecute researches in that direction. 

The first step consisted in the condensation of 
trimethylene bromide with the sodium derivative of 
acetoacetic ester, followed by hydrolysis, whereby a 
product then believed to be acetyltetramethylene- 
carboxyhc acid, but afterwards shown to be methylde- 
hydrohexonecarboxylic acid, was obtained Before 
the erroneous interpretation had been corrected, 
however, the new method was vigorously developed 
in various directions, a substance which, indeed, 
proved to be tetramethylenecarboxylic acid being 
obtained in 1883 by the action of trimethylene 
bromide on the sodium derivative of malonic acid, 
followed by hydrolysis and elimination of carbon 
dioxide. 

Two years previously, Markownikofi and Krestow- 
nikoff had obtained an acid which the lecturer and 
E. Haworth afterwards proved to be imns-tetramethyl- 
ene- 1 : 3-dicarboxylic acid; it was remarkable that 
this earlier observation attracted little attention at 
the time, and remained undeveloped. Experiments 
on the action of ethylene bromide in place of tri- 


methylene bromide on the sodium derivatives of 
acetoacetic ester and malonic ester brought the 
lecturer into conflict with Fittig, who with his pupils 
was at that time investigating the conditions of 
formation and the properties of lactones. Prof. 
Perkin gave a brief account of the evidence which 
led to the recognition of the formation of acids de- 
rived from trimethylene. 

The next step was to devise a method for the 
preparation of a derivative of the five-carbon ring. 
Tetramethylene bromide was then unknown, but ten 
years later it was obtained accidentally during the 
preparation of pentamethylene bromide ; on con- 
densation with the sodium derivative of malonic ester 
it readily yielded pentamethylenedicarboxylic ester, 
this on hydrolysis and elimination of carbon dioxide 
fording the long-sought pentamethylenecarboxylic 
a*cid Similarly, hexamethylenecarboxyhc acid was 
synthesised from pentamethylene bromide, and was 
shown to be identical with hexahydrobenzoic acid 
resulting from the reduction of benzoic acid. In the 
meantime, an alternative method for the synthesis of 
the five-carbon ring had been devised in 1885; the 
disodium derivative of pentanetetraearboxylic ester 
was treated with bromine, the resulting pentamethyl- 
enetetracarboxylic ester then affording penta- 
methylene -1:2- dicarboxylic acid The demonstra- 
tion of the stability of the five-carbon ring confirmed 
the views which Baeyer had, but a few months 
previously, developed m his “ Spannungstheorie”. 

Finally, the lecturer referred to the syntheses of 
hydrmdene and tetrahydronaphthalene, published 
conjointly with Baeyer in 1884. Interaction between 
o-xylylene bromide (which proved troublesome on 
account of its severe effect on the eyes) and malonic 
ester proceeded exactly as Baeyer predicted 


The Fauna of Scotland during the Ice Age. 


I N his recently published presidential address to the 
Royal Physical Society of Edinburgh (Proc , vol. 
2 1 , Part 4, February 1 929 ), Dr J ames Ritchie discussed 
the Ice Age m Scotland in its faumstic bearings. While 
Scotland must have shared in some degree the fluctua- 
tions of climate which have left traces so marked on the 
neighbouring shores of continental Europe, the earlier 
fluctuations either left no material remains or these 
have been removed by subsequent glaciation, for there 
IS no faumstic evidence of the long series of changes 
which represents the early ice age or altdilumum of 
continental geologists. The Scottish Ice Age exhibits 
but a relatively short section of the Pleistocene 
glacial epoch. 

The remains of early glacial animals in Scotland 
are extraordinarily scanty, but they belong to the 
most important of all the animals as indicators of the 
period of their sojourn — the mammoth, the woolly 
rhinoceros, and the reindeer. The association of these 
three ammals indicates a period corresponding to the 
Third Terrace of the Thames Valley. The mammoth 
and reindeer remains of Kulmaurs were overlaid by 
an extensive deposit of boulder clay, indicating 
conditions of ice-covered land in which even such 
sub -arctic ammals could not have survived. Their 
appearance in Scotland therefore must date to a 
preceding warmer period which was followed by a 
major glaciation. 

The known distribution of the mammoth in 
Scotland extends from Berwickshire through Mid- 
lotMan to Lanarkshire and Ayrshire. Northward 
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migration of the mammoth may have been prevented 
by a water barrier formed by the junction of the 
estuaries of the Forth and Clyde. Such a condition 
in the midland valley would be accounted for by a 
relatively slight subsidence of the land. Repre- 
sentative ammals of the later glacial faunas have 
been found in Scotland only in isolated spots, with 
the exception of the fairly extensive faunas first 
discovered by Drs. Peach and Horne in limestone 
caves near Inchnadamph, now being further explored 
by Dr. Ritchie, Mr. J. E. Cree, and Mr. J G. Callander. 

The oldest fauna so far discovered appeared after 
the cave-riddled hill, more than 1000 feet above sea- 
level, had been set free from an ice -cap which left 
enormous deposits of silt in the inner cave, and is an 
arctic fauna containing scarce remains of reindeer, 
many arctic rodents, the arctic wolf, lynx, and a very 
large bear. A considerable period must have elapsed 
before the second fauna made its appearance, when 
the ammal remains became involved in streams 
flowing off the valley glacier : this fauna was pre- 
dominatmgly a reindeer fauna, remains of more than 
400 individual reindeer having been discovered in a 
single cave of relatively small size. There is no trace 
here of modern Scottish ammals. These appear in 
a higher layer which contains for the &st time 
remains of red deer and, on account of the skeletal 
character and mode of burial of human remams in 
it, may be regarded as belonging to the period of 
Azihan culture, between the Palaeolithic and Neolithic 
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University and Educational Intelligence. 

Birmingham — The Mason chair of botany, made 
vacant by the death of Prof R H Yapp, has been 
filled by the appointment of Pz'of Walter Stiles, 
professor of botany m the University of Reading 
Prof Stiles is well known for his work m plant 
physiology and on the cold storage of food He has 
made numerous contributions to knowledge ot cell 
permeability and photosynthesis 

Cambridge — J. C Burkill, Peterhouse, and 
P A. M, Dirac, St John’s, have been appointed 
university lecturers in mathematics 

G. Anrep has been reappointed university lecturer 
in physiology, and H Banister lecturer in experi- 
mental psvchology 

R. A. Webb has been reappointed demonstrator in 
pathology and H. E. Tunniclitfe demonstrator m 
physiology 

The Council of the Senate recommends the adoption 
of the following regulations for the A W. Scott fund . 

I. The money received from the bequest of Prof. 
A. W Scott for the furtherance of physical science 
shall be separately invested and shall constitute a 
fund called the A W. Scott fund. 

II. The income of the fund shall be applied as follows • 

1 . A short course of annual lectures shall be in- 
stituted in the physics department, and a sum of £100 
shall be paid to the lecturer 

2. The head of the department may make grants, 
not exceeding a total of £150 in any financial year, to 
necessitous research students working in the Cavendish 
Laboratory 

3. A sum of £50 shall be retained in the fund each 
year, and money so accumulated may at any time be 
used by the head of the department m defraying the 
expenses of occasional small scientific conferences to 
be held in the laboratory. 

4. The remaimng income of the fund shall be paid 
into the departmental fund of the Cavendish Labora- 
tory for general purposes. 

The Rouse Ball studentship at Trinity College, 
founded for the purpose of enabling a student to study 
mathematics or the application of mathematics in a 
foreign university or school, has been awarded to 
W R Andrews. 

On June 4 honorary degrees were conferred upon 
Sir Kynaston Studd (Lord Mayor of London), Prof 
Langevm, Sir Frank Dyson (the Astronomer Royal), 
and Prof Beazley. 

The Appointments Committee of the Faculty of 
Agriculture and Forestry will shortly proceed to 
appoint ( 1 ) a university lecturer in agriculture to give 
instruction in crop husbandry, and ( 2 ) a university 
lecturer (Gurney lecturer) in forestry to give instruc- 
tion in forest botany. Particulars mav be obtained 
from Prof T. B. Wood, Department of Agriculture, 
University of Cambridge. 

Leeds — The Senate has awarded the degree of 
doctor of science to Mr J. H Birkinshaw and Mr 
A. J V. Underwood. Mr Birkinshaw’s thesis was 
entitled Studies in the bio-chemistry of micro- 
organisms ” ; Mr Underwood submitted a series of 
papers under the general title of “ The application of 
mathematical methods to some engineering problems’ ’ . 

London — The degree of D.Litt. has been con- 
ferred on Dr. F. A P. Avelmg, Umversity reader in 
psychology, for a Thesis entitled “ The Psychological 
Approach to Reality ”. 

Prof. John Coatman has been appointed as from 
Aug. 1, 1929, to the University Chair of Imperial 
Economic Relations tenable at the London School of 
Economics. 
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Calendar of Patent Records. 

June 17 , 1783 . — John Fischer, mechanic, of London, 
IS the first patentee of a pedometer, his patent, sealed 
on June 17, 1783, bemg for a geometrical and pedo- 
metrical watch which not only answ’ers the purposes 
of a common watch, but is also distinguished by 
showmg on the dial every step the walker makes and 
by measuring the distance A combined pedometer 
and watch of this type made a few years later, but 
not by Fischer, is m the South Kensington Museum. 

June 18 , 1823 — Great economy and improvement 
in the bleaching industry resulted from the patent 
granted to William Southworth for a machine to hang 
out wet fabric in the tentei‘-house and take it up 
when dry, the specification of which was enrolled on 
June 18, 1823 This was the first successful applica- 
tion of machinery to this purpose, and the invention 
was widely adopted The life of the patent was 
prolonged for five years from 1837 m the name of 
E Haworth. 

June 18 , 1849 — The Bourdon pressure gauge 

derives its name from Eugene Bourdon, who obtained 
a French patent for the instrument for fifteen years 
on June 18, 1849. An instrument acting on the same 
principle was invented about the same time by 
R E. Schinz, a railway engineer of Cologne, as a 
gauge for locomotives, and was patented in Germany 
by C J Rahskopf, a watchmaker of Coblenz, in 
March of the same year. The rights in Bourdon’s 
English patent were acquired by Messrs. Dewrance, of 
London 

June 20 , 1801 . — The lithographic printing process 
was patented on June 20, 1801, by Alois Senefelder, 
a native of Prague hvmg in Germany. Senefelder 
brought the art to great perfection," and m 1818 
published instructions for using it. 

June 20 , 1840 . — Samuel Morse patented his electric 
telegraph system m the United States on June 20, 
1840, and the first commercial telegraph was opened 
between Baltimore and Washington m 1844. 

J une 21 , 1 889 . — To William Friese Greene, a London 
photographer, must be awarded the honour of having 
first introduced a practical camera capable of takmg 
an unlimited number of photographs in rapid sequence 
upon a band of sensitised celluloid film and suitable 
for subsequent reproduction in the form of a movmg 
picture His patent was taken out in conjunction 
with Mortimer Evans and is dated June 21, 1889. 
The first movmg picture taken by Friese Greene was 
that of the traffic at Hyde Park corner, and it was 
shown on the screen at a meeting of the Royal 
Photographic Society in 1890 

June 22 , 1839 — On June 22, 1839, Abel Morrall, 
a needle-maker of Studeley, was granted a patent 
for burmshmg the eyes of needles by threading them 
upon a roughened steel wire stretched m a frame and 
caused to revolve or to move backwards and forwards. 
The needles are thus made to vibrate upon the wire, 
and the eyes are very effectively smoothed. Up to 
that time there was no method of makmg the 
elongated eyes smooth, and the patent, which was 
acquired by Messrs Bartlett of Redditch, became a 
very valuable one. 

June 22 , 1906 — Low-temperature carbonisation of 
coal and the production thereby of a smokeless fuel 
dates from the work of Thomas Parker, engineer, of 
Wolverhampton, who patented his process on June 22, 
1906, and introduced the new fuel to the public under 
the name of “ Coalite Plants were erected at 
Plymouth gas works and later at Barking, but com- 
mercial success was not at that time achieved, and 
it has required many years of research to make 
coalite a marketable product 
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Societies and Academies. 

London. 

Geological Society, May 8. — F. M Trotter : The 
glaciation of eastern Edenside, the Alston Block, and 
the Carhsle Plain. Three glaciations separated by 
intervals have been recognised. The ice of the first 
or Scottish glaciation deployed from the Southern 
Uplands, swept across the Carlisle Plam, one stream 
continuing eastwards, the other advancing up Eden- 
side, where it was jomed by a stream from the Lake 
District. Exposures of the ground-moraine of this 
glaciation are rare, and in eastern Edenside the 
moraine is in places overlaid by a senes of contorted 
laminated clays, etc These clays are in turn over- 
laid by the drifts of the second or mam glaciation, 
when eastern Edenside was occupied by Lak^e-District 
ice and Cross -Fell ice Because of the presence of 
Scottish ice on the north and ice from Howgill and 
Wild Boar Fells on the south, Edenside became con- 
gested with ice The surface-level of the ice rose to 
2200 feet at least, and probably higher. The retreat 
of the ice-front alter the maximum of the mam 
glaciation can be traced stage by stage The last 
glaciation was the renewed advance of the Scottish 
ice across the Carlisle plain, up to an altitude of 400 or 
600 feet O.D At its maximum extension, and durmg 
its retreat, this glacier dammed up glacier -lakes which 
dramed south-westwards — A. Douglas ; A marine 
Triassic fauna from eastern Persia. An account of 
the discovery by Mr. R. C. Jennings and Mr K. 
Washmgton Gray, geologists of the Anglo-Persian Oil 
Co., of a marine Triassic fauna in the district of 
Naiband. Comparison with other Triassic outcrops 
suggests an extension of the Triassic Tethys mto 
Persia in Carnie times, and again at a later stage, m 
the Rhaetic period. Durmg the mtervenmg None 
epoch, however, communication with the Medi- 
terranean province was severed, while species char- 
acteristic of the Trias of the East Indies make their 
appearance m great numbers There is little evidence 
for migration having taken place between the two 
areas along the ‘ Himalayan route and it is sug- 
gested that the continental barrier of Gondwanaland 
was breaking up mto an archipelago of islands. 

Royal Meteorological Society, May 15 — ^J. Edmund 
Clark, I. D. Margary, R Marshall, and C. J. P. Cave : 
Report on the phenological observations m the British 
Isles, December 1927 to November 1928. The year 
1928, considered as a whole, differed but slightly from 
the average for 35 years. We think of the year as 
sunny, but the dull spring balanced bnlhancy in 
January, July, and September ; so, too, the bitter 
December and chilly June were offset by the wonder- 
ful warmth from January to April, with only occasional 
slices of cold. December checked the hazel, despite 
J anuary, makmg it fiower at the average date ; 
coltsfoot came early. The horse-chestnut flowered 
two days mstead of six earher than the hawthorn. 
Migrants, despite some remarkable premature records 
of swallow, chiffchaff, and cuckoo, averaged only a 
couple of days early. But this fully sufdces to make 
the lines of equal appearance dates (isophenes) shift 
markedly northwards compared with 1927. — D 
Brunt : The index of refraction of damp air, and the 
optical determination of lapse-rate. The correction 
to the mdex of refraction to allow for the presence 
of water vapour is given. Variations of humidity 
give results which cannot be distmguished optically 
from variations of temperature. — ^J. Reginald Ash- 
worth : The influence of smoke and hot gases from 
factory chimneys on ramfall. In a manufacturmg 
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town such as Rochdale, the combustion of large 
quantities of coal must produce an upward current of 
hot air which is probably sufficient to mfluence the 
rainfall. The variation of the rate at which ram falls 
agrees very closely with the fluctuation of smoke 
emission as tested by the average number of soot 
particles deposited from the air each day of the week. 

Dublin. 

Royal Dublin Society, May 28 — J Joly • Bi-radiant 
needles for use in the radioactive treatment of 
tumours These needles, like those developed by the 
author in collaboration with Dr Walter Stevenson in 
1914, are hollow, so as to contain radium or its emana- 
tion They are, however, divided vertically mto half- 
needles differing in density or thickness so that rays 
issuing from opposite sides of the needle are unequally 
screened. It is therefore possible to control the 
intensity of radiation m difierent directions Thus 
the natural selective effect which is believed to be 
responsible for the success of radio-therapy, may be 
enhanced by the orientation of the needles ; the sur- 
roimding healthy tissues receiving definitely weaker 
radiation than the body of the tumour. Details re- 
specting security against rotational movements of the 
needle when ^n situ, their various forms, and mode of 
construction are given. — W. R. G. Atkins and H. H. 
Poole (1) Photo-electric measurements of illumma- 
tion m relation to plant distribution Pt. 2 : Usmg 
portable galvanometers and blue-sensitive vacuum 
sodium photo-electric cells of the Burt type measure- 
ments were made of the daylight factor (5) at various 
points m a garden , 5 may be as low as 1 3 per cent 
under laurel bushes and holly, where only ivy straggles. 
Scolopendnum vulgare may thrive with 5=2 2 per 
cent. (2) The photo-electric standardisation of an 
uranyl oxalate method of daylight photometry. By 
exposmg 10 c.c. of solution in six -inch quartz tubes 
it was found that from 0T83 to 0*236 c c. of N/10 
oxalate was destroyed per thousand metre-candles 
per hour The illumination was measured by a Burt 
cell. In noon July sunlight 85 mg oxalic acid may 
be destroyed per hour, and the daily variation in this 
rate was studied (3) The photo-chemical and photo- 
electric measurement of the radiation from a mercury 
vapour lamp. The uranyl oxalate method, the fading 
of methylene blue, the production of nitrite, and the 
Burt sodium cell were used, in conjunction with 
erythema tests, to measure the radiation from a quartz 
lamp. By means of various screens it was shown that 
what the cell measures may be taken as an mdex of 
the therapeutic value of the radiation. The mtensity 
reaches a mmimum one minute after the arc has 
struck and reaches a roughly constant value, fifteen 
times as great, five mmutes later. 

Pabis. 

Academy of Sciences, May 6. — The president an- 
nounced the death of Dr. Trabut, correspondant for 
the Section of Rural Economy — L. Cayeux . The 
conditions of the Silurian sea with Graptolites in 
Normandy. A study of the upper Silurian as re- 
vealed by a deep boring made at Danne\ ille, Calvados, 
m a search for iron ore. The Graptolite Gothlandian 
of Normandy offers strong evidence in favour of a 
phenomenon of lagunar evaporation, leading to the 
formation of a bed of gypsum. — -Charles Richet and 
Mme L. Braumann : The accelerating action of 
minute amounts of lanthanum salts on fermentation. 
The amount of acid produced by the lactic ferment is 
mereased by amounts of lanthanum sulphate of the 
order of 10~® grams per litre. — Gabriel Bertrand and 
Mile. C. Voronca- Spirt : Titanium m phanerogam 
plants. Titanium is met with m all phanerogams, the 
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green parts, especially the leaves, containing the 
highest proportion of the metal Titanium has been 
found in plants by other workers, but its presence has 
been ascribed to the accidental presence of dust Pre- 
cautions agamst such contamination have been taken 
— ^J. B. Charcot The South American Antarctic A 
statement of the results of French explorations, 
especially those of Dumont-d’XJrville — Leon Guillet 
and Michel Samsoen : Studies of traction at high 
temperatures A description, ' with illustrations, of 
the arrangement of test-pieces and furnace, the latter 
automatically controlled withm 3° of 450° C. Figures 
are given for the elastic limits of four steels. — E. 
Mathias • Contribution to the study of fulminatmg 
matter • its explosion by shock. Historical summary 
of cases of globular lightning — Charles Nicolle, 
Charles Anderson, and Pierre Hornus A new spiro- 
chaete from a case of recurrent Moroccan fever A 
discussion of the relations between the spirochsetes of 
Spam, Mansouria, and the new organism, based on the 
agglutination effects and partial immumties. — Con- 
stant Lurquin : The forms of extension of the 
Bienayme-Tchebycheff criterion. — ^J. Favard : What 
IS the smallest circle m the interior of which can be 
put all the plane convex curves of length L and 
surface S ? — Bertrand Gambier Groups of transfor- 
mation and geometrical theorems — Georges Giraud 
The generalised problem of Dirichlet , complements 
relating to the linear case and to the non-lmear case — 
A. Angelesco . Certain polynomials of Tchebycheff — 
Rolf Nevanlmna . A problem of mterpolation — R. 
Chambaud The bendmg of rectilinear pieces sub- 
mitted to an eccentric force of compression — D. 
Wolkowitsch : A new type of spring — P. Biquard : 
The phenomena produced by the interposition of a 
metallic plate in a bundle of ultra-sound waves — 
Henri Chaumat • A comparison between electro -static 
machines and direct current dynamo machmes — 
Henri Gutton . The dielectric constant of ionised 
gases. — L Bouchet The electrolytic potentials of 
some metals. Results of measurements of the 
electrolytic potential, referred to the normal calomel 
electrode taken as zero, are given for magnesium, zinc, 
hydrogen, copper, and silver. — Mile. A Serres : The 
magnetic properties of ferric oxide and of someierrites 
above their Curie pomt ; conservation of Constant 
paramagnetism in these combinations — Robert Forrer: 
The two Curie pomts, ferromagnetic and paramag- 
netic. To obtain spontaneous magnetisation, the 
existence of a magnetic moment and a spontaneous 
orientation is not sufficient ; there must be hysteresis 
m addition Ferromagnetism only exists below the 
two Curie pomts. — A. Couder Description of the 
diffraction figure at the mean focus of an astigmatic 
bundle. — E, Sevin : The theories of the contmuous 
X-spectrum and of Compton’s phenomenon. Re- 
marks on a recent communication of Decombe on the 
same subject — ^Jean Jacques Tnllat . The phenomena 
of orientation and of pseudo -crystallisation resultmg 
from the effect of traction in colloidal gels Results 
obtained by the application of X-ray photography to 
nitrocellulose or cellulose acetate films under varymg 
amounts of stretchmg — C Pawlowski . The pro- 
duction of the H-dismtegration rays under the 
a-radiation of polonium The a-rays of polonium are, 
as Schmidt has shown, capable of producmg the dism- 
tegration of alummium. The Hje-rays can be pro- 
duced not only by a-rays of a path of 3 *9 cm. but also 
by those of a path of 2*4 cm. — E. Cornec, H. Krombach, 
and A. Spack The equihbria between water and the 
nitrates and sulphates of sodium and potassium. — 
P. Lebeau and A Damiens : A new method of pre- 
paring fluoride of oxygen. — Ch. Bedel • The solubility 
of silicon in hydrofluoric acid The variations m the 
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solubility of silicon in hydrofluoric acid have been 
attributed to the state of division of the former ; the 
experiments detailed m the present paper do not con- 
firm this, the most important factor in the attack 
being the concentration of the acid. — Mile. M. 
Cabanac : The hydrogenation of the acetals of the 
fatty acids. The reaction is 

CH 3 . CH(0R)2 + H, -C 2 H 5 .0.R-h ROH, 
and appears to be general. It constitutes a method 
of preparing either symmetrical or mixed ethers — 
D Ivanoff : The thermal decomposition of the organo- 
magnesium alcoholates — Y Milon : The existence 
of a marine Eocene formation in the depression of 
Toulven (Fimstere). — Bruet A particular facies of 
the upper Pleocene of the valley of the Aujon (Haute- 
Marne) — G Delamare and C. Gatti Indulla amen- 
cana^ a hyphomycete capable of cultivation. — Jules 
Amar • The pulmonary tiyage. This terra is applied 
to the expression Trhjp, where tt is the perimeter taken 
round the level of the breasts, h the height of tho bust, 
and p the weight of the body This has an average 
value of 124 for men and 108 for women.^ — Emile F, 
Terroine and Mile. Therese Reichert : The influence of 
the salt ration on the magnitude of the nitrogen re- 
tention in the course of growth. It has been shown 
m an earlier communication that the presence of a 
complex mmeral ration (common salt, potassium 
chloride, potassium phosphate) considerably increased 
nitrogen retention during growth It is now shown 
that the constituents of the salme mixture, taken 
smgly, exert no favourable action — E. Voisenet • 
Divmylglycol considered as the cause of the bitter 
taste in the disease of bitter wme. From a sample 
of Burgundy attacked by the disease a liquid has been 
isolated with a very bitter taste It has been identi- 
fied as divmylglycol, CHg =CH — CH(OH)-— CH(OH) 
— CH=CH 2 — Georges Blanc and J. Caminopetros 
The duration of conservation of the virus of dengue in 
the Stegomyas The influence of the cold season m 
the mfecting power. It has been shown that dengue 
is transmitted m Greece by the mosquito Stegomya 
fasciata The infected mosquitoes can live under 
favourable conditions at least 200 days They lose 
their mfecting power when the mean temperature falls 
below 18° C , but the virus is not destroyed, smce the 
Stegomyas again become infectious when the tem- 
perature rises above 18° C This mosquito can thus 
carry the mfection from one year to the next. 
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Diary of Societies. 

FRIDAY, June 14 

Boyal AfsTRONOMiGAL SocicTY, at 5 — T P Bhasivaian The Number ol 
Stars of Different Magnitude in the Hyderabad Astrographic Catalogue 
Filth Paper Zone -21° —Prof. E W. Brown The Planetary Theory 
with the True Longitude as Independent Variable 
Boyal Society of Medicine (Ophthalmology Section) (Annual General 
Meeting), at 5 — E Maddox Demonstration of the Cheiroscope —Miss 
M Dobson Velanoshiascopy, a Control in the Correction of Astigmatic 
Defects 

Physical Society (at Imperial College of Science), at 5 — W E Pretty 
Pressure Shifts in Line Spectra of Gases— A S M Symons and 
J Daley The Zeeman Effect tor the Arc Spectrum of Gold —Dr W 
Jevons The Band Spectrum of Lanthanum Monoxide —Demonstra- 
tions by G D Preston (a) The Crystal Structure of the Allotropes 
of Manganese , (&) The Change of Physical Properties during the Age- 
hardening of Aluminium Alloys 

Diesel Engine Usees’ Association (at Caxton Hall), at 6 — C H Fans 
Repairs to Diesel Engine Parts by Electro-deposition 
MalacolOgical Society of London (in Zoological Department, Umi-ersity 
College), at b 

SATURDAY, June 15 

Biochemical Society (at John Innes Horticultural Institution, Merton), 
at 11 45 A M — H W Kmnersley and B A Peters Observations on 
Carbohydrate Metabolism in Avitammous Birds — E Boyland The 
Lag between Phosphate Esterification and Carbon Dioxide Evolution 
in Alcoholic Fermentation — H B Stent, V. Subramaman, and T K 
Walker The Degradation of Succinic Acid by Aspergillus mgei — 
R Scott-Moncrieft The Isolation and Identification of Some New 
Anthocj anins — B Phillis The Sugars of Tulip Bulbs —H J Channon 
andG A Colhnson Absorption ot Liquid Paraffin from the Alimentary 
Tract of the Eat and Pig— T 'Moore The Association of Vitamin A 
Activity with Carotene m the Carrot Root — D L Collison, E M 
Hume, I. Smedley-MacLean, and H H Smith The Nature of the 
Vitamin A Constituent of Green Leaves — H W Dudley The Isolation 
of Acetyl Choline from Natural Sources 
North of England Institute of Mining and Mechanical Engineers 
(Newcastle-upon-Tyne), at 2 30 —R G Oarruthers Burnt Ciitcrops 
of the High Mam Coal at Newcastle-on-Tyne — Papers open for discus- 
Sion —Roof Control on Longwall Faces, J^,. F C Friend, Diamond 
Boring Applied to Tapmng Drowned Areas Underground, F B Smyth , 
Land Drainage, H 0 Pawson , The Laws of Motion of Particles in a 
Fluid, R G Lunnon , Boring against Workings likely to contain an 
Accumulation of Water or other Liquid Matter, and a Method of 
Negotiating a Fault, 0 H. Leeds , The X-Bay Analysis of Coal the 
Radiographic Variables and their Control, 0. N Kemp 

’TUESDAY, June IS 

Institution of Heating and Ventilating Engineers (at Spa Hotel, 
Bath), at 10 A M —Dr Margaret Fishenden and A P. Dufton Heating 
Research at Watford, 1928-1929 —At 2 30.— Demonstration of Treat- 
ment at the Grand Pump Boom 
Royal Society of Medicine, at 5 30 —General Meeting 
London Natural History Society (at Winchester House, B 0 ), at 6 30 
— A Capleton W H Hudson the Naturalist. 


WEDNESDAY, June 19 

Royal Meteorological Society, at 5 —Dr F J W Whipple Potential 
4 Gradient and Atmospheric Pollution the Influence of ‘ Summer Time ’. 
— A J Bamford Vertical Air Currents as Measured by Pilot Balloons 
—Dr G Slater Studies on the Rhone Glacier, 1927 The Relation- 
ship Between the Average Air Temperature and the Bate of Melting of 
the Surface of the Glacier 


THURSDAY, June 20. 

Royal Society, at 4 80 —Sir Charles Sherrington Some Functional 
Problems attaching to Convergence (David Ferrier Lecture) 

Chemical Society, at 8 —Prof H B Baker ' Manipulation m Intensive 
Drying —Prof W. A Bone Notes on Intensive Drying of Gaseous 
Media — H J Emeleus The Light Emission from the Phosphorescent 
Flames of Ether, Acetaldehyde, Propionaldehyde, and rt-he\ane — 
A J H. Houssa, J Kenyon, and H Phillips The Relative Conhgura- 
tion of d-p-octanol and its Dextrorotatory Halides The Interconver- 
sion of the Optically Active /3-oetanols by a New Method 
0 B C Society for Constructive Birth Control and Rac tat. Progress 
(at Essex Hall, Strand), at 8 — Mrs 0 B Hodson Birth Control 
Clinics m the United States 

FRIDAY, June 21 

Royal Society of Medicine (Otology Section) (at Cambridge), at 2 — 
L Yates The Evolution of the Sense of Hearing —T S Tucker 
Localisation of Sound — S Hett, Dr A G Wells, and Dr Murray 
Leiick Ionisation as a Treatment for Middle-ear Suppuration — At 
4 30 — Dr A A Gray The Application of the Principles of Maximum 
Stimulation to Clinical Otology — G Wilkinson Demonstration of a 
Model Resonator, Designed to Illustrate the Mechanism of the Cochlea 
Royal Sanitary Institute (at North-East Coast Exhibition, Newcastle- 
upon-Tyne), at 2 30 —Dr H G Davison and others Discussion on 
The Problem of Feeding the Premature Infant —Dr E F Murray and 
others Discussion on The Need for a Maternity Service — Dr H H 
Evers and others Discussion on The Importance of Ante-Natal Super- 
vision — At 4 80 — D Boyd and others Discussion on Eliminating the 
Tuberculous Cow Administrative Results at Berwick-upon-Tweed — 
D W Henderson and others Discussion on Hygienic Milk Supplies 
—0 H Westwater and others Discussion on Clean Milk in the 
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Noi them Counties —At b —Prof L E Smoke Pollution (Public 

Lecture) 

Royal Socipty of Tropical Medicine and Hygiene (Annual General 
Meeting) (at 11 Chandos Street, W ), at 8 15 —Induction of New 
President, Dr G Carmichael Low —Dr J F C Haslam Some 
Health Problems of British Guiana —Presentation ot the Mansori 
Medal to Sir Ronald Ross, and the Chalmers Medal to Major A 0 
Smton 

As&ocixtion of Economic Biologists (Annual Field Meeting) (at Cam- 
biidge) (continued on June 22) 

SATURDAY, Junf 22 

Royal Society of Medicine (Otology Section) (at Cambridge), at 
9 30 A M — M Vlasto The Chorda Tympani Neri e in Otolog> — C 8 
Hallpike Some Observations on Bone Conduction — A R Tweedie 
Demonstration of Apparatus for Control ot Conversation Test 
Box AL Society op Medicine (Disease m Children Section) (at Nottingham) 
Physiological Society (at Plymouth) 


PUBLIC LECTURE. 

WEDNESDAY, June 19 

University of Birmingham, at 4 30 —Dr C Singer The Modern 
Spirit m Medicine (I ) 


CONFERENCES. 

June 14 and 16 

Society for Experimental Biology (at John Innes Horticultural 
Institution, Mostyn Road, Merton Park, S W ) 

Fiiday, June 14, at 10 a m — D Ward Cutler Soil Pioto^^oa and Bacteria 
Relationships 

V B Wigglesworth (a) The Part Played by the Tracheal System 
of the Tse-tse Fly during the Digestion ot Blood , (h) The Functions 
of the Pro\ entnculus in the Tse-tse Fly 
Dr R A Fisher The Experimental Examination of the Theory of 
the Evolution of Dominance 
C Du er Reverse Mutations in Linincm perego a 
At 2 15 — Prof A B Boycott and Dr. J Henderson Smith The 
Nature of Filterable Viruses 

Dr R J Ludtord Vital Staining with Acid and Basic Dyes 
At 4 30— Dr. M G Rayner The Practical Importance of MyrnUiua 
to Forest Trees 

A L Bennett The Changes in the Testis of the Stickleback Preced- 
ing the Breeding Season, and their Relation to the Development of 
Nuptial Coloration 

E A Spaul The Distribution of Biological Activity in the Anterior 
Pituitary 

Saturday, June 15, at 10 a m — J B S Haldane The Bearing of Genetics 
on the Species Problem. 

F W Sansome Experiments on the Physiology of Pollen 
E J Collins Some Hybrid Calceolarias 
At 11 A M —Demonstrations — 

Dr E J. Collins . Some Hybrid Calceolarias 
Dr 0 L Huskins Cytology of Cereals and Tomatoes 
M B Crane («) Sterility and Incompatibility in Fruit Trees , 
(h) Graft Hybrids 

T Philp Flow^er Colour in Papaver 
Miss D M Cayley ‘ Breaking ’ in Tulips 

Miss de Winton and Miss Pellew (a) Linkage in Pisum sativum , 
(p) Genetics in Pisum sativum 

Miss Pellew (a) Genetics of Primula Eewensis , (b) Chimeras A 
New Segregation m W Bateson’s Pelargonium, 5 ar Mrs Mappin 
Miss M A Ta^elaar The Effect of Rapid Limb Growth on Neigh- 
bouring Limbs in Pakemon carcinus 


June 14, 

International Conference on Large High-tension Supply Systems 
(at 9 Avenue Hoche, Pans) 

In Morning — C I Budeanu Power Factor Improvement — F 
Rutgers • SimpUfled Graphical Representation of Active and Reactive 
Power in Vectorial Diagrams — L Gratzmuller The Conservation ot 
Reactive Power in Electric Systems —A Iliovici Measurement of 
Electrical Energy and Power at Very High Voltages — G Renesson 
Notes on the Measurement of Electrical Energy at High Voltages — 
A Barbagelata Metering and Tariffs in Three-phase Supply 

In Afternoon — L C Grant Lightning and Surges on High-tension 
Transmission Lines — R 0 Kapp The Selective Protection of Trans- 
mission Lines — P Traverse Investigation and Statistics on Surges in 
Transmission Systems — F W Peek Developments in the Control of 
Lightning —Barbilhon and Teszner The E6le of Condenseis and 
Similar Devices in the Protection ot Networks Against Surges 
Theoretical and Experimental Study — K Gotoh and Matsunaga 
Lightning and 1.54, 000-\olt Transmission Lines — A Ihoviei Selective 
Protection of Networks, Based on Unbalanced Currents, Voltages, and 
Power —A Tchernyebeff A New Method of Protection for Heavy- 
current Equipment — M. Walty Long - distance Communication in 
Electric Systems —A Tchernyebeff Special Apparatus for the Pro- 
tection of Long distance Communication Lines —German Telephone 
Administration Measurement of the Coefficient of Mutual Induction 
between Two Lines with an Barth Return — T N Schulz Standard- 
isation of International Statistics in Regard to the Generation and 
Distribution of Electric Power — P Riennier Interconnexion of 
Systems Operating at Different Frequencies — J Kopeliowitch The 
Use of an Ohmmeter as a Selective Relay — L Gratzmuller Increasing 
the Number of Phases for a Supply to Mercury Converters, with a 
View to Reducing the Effect of Harmonics in a Distribution System 
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The British Patent System. 

O N a number of occasions in recent years atten- 
tion has been directed in these columns to 
the importance of the British patent system from 
the point of view of scientific men, and we have 
pointed out that the defects from which it suft'ers, 
whether in respect of law or of administrative 
machinery, ought to receive more serious considera- 
tion from the Government of the day than they 
have until recently obtained It has therefore been 
particularly gratifying to note a numher of indica- 
tions that the importance of this branch of the 
public service is coming to be recognised more 
adequately One of the pleasantest of these indica- 
tions was the conferment, in the birthday honours 
list, of a knighthood on the Comptroller-General 
of Patents, Mr W S Jarratt, whose appointment 
a few years ago gave much satisfaction to those who 
had been contending that scientific and technical 
qualifications vere essential to the adequate dis- 
charge of the Comptroller’s duties 
The report recently issued by the British Science 
Guild on the subject of the reform of the patent 
system has received general support from the Press 
and from a large number of interested bodies, but 
perhaps the most interesting comments yet made 
upon it are those that have just been issued by the 
General Council of the Bar, which appointed, some 
time ago, an extremely strong committee to review 
the British Science Guild report The committee 
included, among others, Sir Duncan Kerly, K.C. 
(chairman), Mr. James Whitehead, K C , the Hon. 
Stafford Cripps, K C , and Mr Trevor Watson ; 
the members agree that the report of the British 
Science Guild “ is generally excellent, and that 
most of its proposals are reasonable and likely 
to be useful ” They then discuss certain of its 
paragraphs in detail. 

The committee agrees strongly that the effect 
of ‘ paper anticipations ’ should be restricted, that 
remedies against unwarranted threats should be 
strengthened, and that appeals from the decisions 
of the Comptroller of Patents should be heard by a 
special judge m chambers instead of by the Attorney - 
General or Solicitor- General as at present The 
only proposals in respect of which the committee 
is opposed to the Guild’s recommendations are 
those which would extend the judicial duties of the 
Comptroller. It thinks that the object of these 
proposals — ^namely, the mitigation of thg present 
high cost of patent litigation — would be better 
achieved by (1) resort to arbitration or (2) agree- 
ment between the parties whereby the issues to be 
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tried in court may be narrowed down The latter 
of these alternatives commends itself strongly to 
common sense, but the former presents difficulties 
In a highly technical industry it is often far 
from easy to find an expert whose interests are 
entirely independent of those of the parties, and it 
is very much more difficult to find such an expert 
possessed of the additional qualification of experi- 
ence in the construing of patent specifications 

The recent appointment by the Board of Trade 
of a departmental committee, under the chairman- 
ship of Sir Charles (formerly Lord Justice) Sargant, 
to consider the subjects dealt with by the British 
Science Guild’s report, has brought the proposals 
for reform within the realm of practical politics 
These proposals have five principal aims (1) To 
diminish the grant of invalid patents , (2) to relieve 
the mam patent system of the monopolies for small 
innovations which may be regarded as useful 
designs rather than inventions, and are protected 
in Germany by Oehmuchsmuster , (3) to mitigate 
the evils arising from the high cost of htigation , 
(4) to render more accessible to the public the 
information which is in the possession of the Patent 
Office ; and (5) to improve in detail the efficiency of 
the patent system 

The procedure to be adopted by the Sargant 
Committee has now been decided, and it appears 
that evidence will be received from persons 
having a suitable locus standi. It is to be 
hoped, therefore, that the manufacturers and 
others whom the subject concerns will make them- 
selves famihar with the proposals which have been 
put forward, in order that a widely representative 
body of reasoned opimon may be available to the 
new committee It is gratifjang to know that many 
organised bodies have, like the General Council 
of the Bar, appointed responsible committees to 
examine the matter from the points of view which 
they represent, and that at its recent meeting the 
Council of the British Association resolved to sup- 
port the recommendations of the British Science 
Guild. 

The growing importance of the patent system is 
indicated by the statistics disclosed m the Patent 
Office Report for 1928, which was published on 
May 31 last. The volume of patent business shows 
a rapid increase, the number of complete specifica- 
tions filed during the year, namely, 24,045, being 
greater by 2648 than that for the previous year. 
The number of letters dispatched increased from 
314,000 in 1927 to 331,000 in 1928, the number of 
patent specifications sold from 370,808 to 424,028, 
and the number of applications under the Inter- 
Ko 3112, VoL 1231 
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national Convention from 6810 to 7971 The 
amount received from renewal fees increased by 
only £5767 to a total of £283,252, but somewhat 
larger increases may be expected under this head 
as the effect of the War period passes away. 

It IS remarkable that during the same period the 
total strength of the staff increased only from 696 
to 698, while the strength of the examining staff 
increased by only 4 to a total of 240 The staffing 
question is a very grave one, for not only is the 
work of the Patent Office dangerously in arrear, 
but also the utmost difficulty is likely to be experi- 
enced m obtaining any additional examiners who 
may be required to implement the recommendations 
of the Sargant Committee A competitive exam- 
mation for technical posts in the Patent Office was 
held last year and failed to attract candidates 
further, the cream of the examining staff is con- 
stantly being skimmed away by the offer of more 
lucrative appointments in industry The problem 
of obtammg and keeping properly qualified recruits 
is one of the most urgent of those which call for 
early solution It is not satisfactory that officials 
who to-day are entrusted with highly confidential 
information, should to-morrow be working for rival 
firms in whose employment their knowledge may 
be embarrassing. 

On the other hand, there should be no difficulty 
in financing considerable improvements in the 
machinery of the patent system without recourse to 
the pubhc purse, for the annual surplus of fees over 
expenditure has reached the very large amount of 
£147,840 out of a total revenue of £544,740 , and to 
this surplus should properly be added the cost of 
maintaining the Patent Office Library, which is 
used by the general public and cannot be regarded 
as the exclusive concern of patentees The follow- 
ing table IS of interest in this connexion 


Year 

Complete Specifications 
Plied 

Surplus 

£ 

Strength of 
Examining 
Staff 

1924 

18,800 

75,202 

253 

1925 

19,434 

88,540 

241 

1926 

19,948 

98,813 

238 

1927 

21,397 

112,939 

236 

1928 

24,045 

147,840 

240 


On the whole, it may be said that there is a 
better prospect now than at any other time 
during the past twenty-five years of bringing the 
patent law and machinery up-to-date The co- 
operation of all who have serious contributions 
to make will be needed if full advantage is to 
be taken of the opportunity which has presented 
itself 
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The Beginnings of Entomology. 

Matenahen zur OescMchte de't Entomologie bis Linne 
Von Dr E S Bodenheimer Band 1 Pp 
x+497+24 Tafeln (Berlin W. Junk, 1928) 

2 vols , £6 

E ntomology has been called the Cinderella of 
the sciences If the study of insects has for 
long played the part of neglected sister among 
kindred pursuits, it cannot be demed that of late 
years it has held a position second to none in respect 
of its bionomic, economic, and hygienic importance 
Entomological history is, however, poor in compre- 
hensive treatises This is remarked by Dr. Boden- 
heimer at the outset of the present work , which, 
though modestly entitled Materials for the His- 
tory of Entomology ”, and stated by him to aim only 
at a survey, not an exhaustive presentation, is a 
monument of careful and industrious research, and 
goes far towards repairing the deficiency to which 
he directs attention 

The earhest entomology was utilitarian , the pro- 
duction of silk and of wax engaged the attention of 
the most ancient civilised races, to the exclusion of 
any matter of biological interest According to 
Chmese tradition, silk cultivation, for the sake of 
clothing and of religious ceremonial, goes back to 
the Emperor Fu-hsi at the begmnmg of the third 
millennium b o The secret of silk production was 
rigidly kept throughout many ages , but within 
comparatively recent times illustrated works, pro- 
fessedly based on earlier treatises, have been issued 
by the Chinese, giving details of the whole process 
Some interest in natural history is evinced by late 
editions of the Erh-ya, an encyclopaedia attributed 
in its original form to a writer of the sixth century 
B 0 Recognisable figures of the dung-beetle, wood- 
boring larvae, the cicada, mantis, and mole-cricket 
are reproduced by Dr Bodenheimer from this work. 

To the ancient Egyptians, as to the Chinese, 
the appeal of entomology was mainly utihtarian : 
though bees, and possibly wasps, appear as symbols 
so early as the period of the First Dynasby. A relief 
from the temple of Ne-user-re (about 2600 b c ) 
shows the process of extracting honey from combs 
after fumigation, of refining, and of sealing it m a 
permanent receptacle Representations of butter- 
flies are found among Egyptian wall-paintings, 
some of which may almost certainly be identified as 
Danaida chrysippus Egyptian pharmacology con- 
tains recipes in which insects take part, while the 
“ Book of the Dead ” has many references to in- 
sects The interest taken in the scarabseus as an 
emblem of the sun-god is well known ; it does not 
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appear, however, that the Egyptians were ac- 
quamted with its metamorphoses Herodotus in 
his book about Egypt mentions the use of mosquito 
curtains 

Little IS known of the entomology of Assyria and 
Babylon, but there is a cuneiform record of the 
importation into Assyria and acclimatisation of 
bees for honey and wax , sculptures and seals 
of these nations present good figures of flies, and 
of locusts preserved for food The inhabitants of 
Palestine \vere interested m insects chiefly for their 
useful, noxious, or troublesome qualities Besides 
locusts, the raids of which are so vividly described 
by the prophet Joel, there are references in Isaiah 
to the ravages of the clothes moth , honey seems 
to have been known to the Israelites only from wild 
bees In later times the Talmud contains natural 
history items of interest 

It IS remarkable that among the earhest relics of 
European civilisation occurs the symbolising of the 
soul under the figure of Psyche, or the butterfly. 
A striking reproduction of a Mycenean wall-painting 
IS given by Dr Bodenheimer, in which the death- 
goddess, walkmg m a field of asphodel, is sur- 
rounded by fluttering butterflies With Homer we 
enter upon a new period His hkening of the op- 
posed ranks of Greeks and Trojans to swarming flies, 
and his similes derived from bees, wasps, cicadas, 
the gadfly, locusts, show powers of keen observation 
and poetic insight. A passage m the Iliad proves 
that its author was aware that maggots of carrion 
were the offspring of the blowfij?" In Aristotle we 
meet the embodiment of Hellenic thoroughness ; 
the prmciples of classification, the facts of anatomy, 
physiology, reproduction, metamorphosis, are min- 
utely dealt with by him in relation to insects as to 
other forms of life Good natural history notes are 
to be found in his works , and on all these accounts 
the philosopher of Stagira well deserves to be known 
as the father of scientific entomology. Among his 
successors, Theophrastus has valuable entomologi- 
cal observations, chiefly from the point of view of 
injury to vegetation, while Dioscorides regarded 
msects chiefly as ingredients in the Pharmacopoeia. 
But the biological interest started by Aristotle was 
never entirely lost His facts were mcorporated m 
later treatises , and were amplified by Pliny, the 
eleventh book of whose ‘‘Natural History”, de- 
voted to insects, shows him to have been more than 
a mere compiler. He, says our author, rather than 
Aristotle, gave the impulse to Gesner and Aldro- 
vandi But the sober-mmded Romans generally 
went in for utility The entomology of Cato, Varro, 
Columella was of the ‘ economic ’ variety, and even 
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VirgiFs poetic and imaginative “ Georgic ” on bees 
had an ultimately utilitarian object 

With the advent of the Middle Ages the Hellemc 
love of observation and desire for scientific know- 
ledge underwent a temporary eclipse Such com- 
pilations as were produced tended rather to 
utilitarianism or to moral teaching But from the 
beginning of the twelfth century may be roughly 
dated a revival of interest in Aristotle, preceded by 
Arabic influence which began to make itself felt at 
an even earlier date Aristotelian science spread 
into western regions, especially Spam, through 
Arabs w'^ho derived it from Byzantium A transla- 
tion of Aristotle’s zoological works into Arabic, 
with a commentary, had been made about a d 1000 , 
much advance had also been effected by subsequent 
Arabic writers A great name of this period is that 
of Albertus Magnus (1193-1280), Provincial of the 
Dominicans and Bishop of Regensburg, whose fine 
treatise “ De Animalibus ”, with its faithful follow- 
ing of Aristotle, gained him the title of ‘ Aristotle’s 
Ape ’ . The book shows evidence of original observa- 
tion, and contains acute remarks on the relation of 
structure to function The somewhat small portion 
devoted to insects, like the rest, is naturally not 
devoid of errors , but Dr Bodenheimer is probably 
right in asserting that there is no greater biologist 
than Albertus between Aristotle and Reaumur 
The end of the fifteenth century witnessed the 
dawn of a new age in art and literature The dis- 
covery of America, the general revival of Greek, the 
invention of printing and the rise of vernacular 
literature combined to set in motion a fresh impulse 
towards learning in general and the cultivation of 
science in particular which has gone on without a 
break to the present day Prom this time natural 
science gradually disentangled itself from theologi- 
cal and medicinal limitations It must be admitted 
that in the general revival entomology lagged some- 
what behind Its new age can scarcely be said to 
begin until Aldrovandi published in 1602 his De 
Ammahbus Insectis ” in seven books, the result of 
fifty years’ study, and the first work entirely de- 
voted to entomology His classification, founded 
on Aristotle, whose influence was still strong, is in 
some respects less in accordance with Nature than 
that of his master But he remains a true Aristo- 
telian, though a critic of that author’s mistakes 
His volumes contain excellent figures, especially of 
Lepidoptera, and also the fiist illustration of insect 
anatomy (the silk-gland of Bomhyx mori) 

The Enghsh physician Mouflet (1530-1604) 
carried on and added to the compilations of Gesner 
and Wotton, of which he had received the drafts 
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through Thomas Penn Mouflet ’s figures of in- 
sects, w^hich are mostly independent of Aldrovandi, 
are quite good. They were not published until 
1634 Bacon made observations on insects, but 
had little or no direct influence on biological science , 
nor had his younger contemporary Descartes much 
interest in biology and its problems 

Harvey (1578-1657), who may be called vnth 
justice the founder of modern physiology, was the 
first of modern biologists to include invertebrates 
in his physiological researches His wide conception 
of the ‘ ovum ’, which he took to include both larva 
and pupa, had the unfortunate result of leading to 
Swammerdam’s theory of ' evolution ’, ' emboite- 
ment’, or preformation of the imago in the egg 
Before the close of the seventeenth century Redi 
had disproved by experiment the theory of spon- 
taneous generation which had held the field since 
Aristotle , Malpighi had published under the aus- 
pices of the Royal Society his elaborate work on the 
anatomy of the silkworm , and Swammerdam had 
executed the admirable insect dissections illustrated 
in his great ‘‘ Bibel der Natur ” A little later the 
pioneer microscopists Leeuwenhoek in Holland and 
Hooke in England had investigated and figured the 
compound eyes of insects, the histology of insect 
muscle, the structure and action of insect wings, and 
parthenogenesis in aphids Goedart, a painter who 
took to entomology, and Lister, physician to Queen 
Anne, occupied themselves with the question of 
insect parasites Lister was the first to establish 
the true life-history of the parasitic wasps 
In 1705 Madame Merian published her finely 
illustrated work on the insects of Surinam A little 
later came Vallisnien, who, in spite of his dictum 
that ‘‘Observation is better than Speculation”, 
firmly supported Swammerdam’s doctrine of 
‘ evolution ’ But the chief name for entomology 
at this period until the advent of Linnaeus is cer- 
tainly that of the versatile Reaumur, whose 
volumes of “ Memoires ” contain most valuable 
studies in insect anatomy and physiology The 
succession was earned on by Roesel and Bonnet , 
and before the end of the eighteenth century the 
binary system of nomenclature, towards which the 
previous work of Ray and Willughby had tended, 
was, in the hands of Linnaeus, to make identification 
for the first time generally possible 
At this point the present instalment of Dr 
Bodenheimer ’s exhaustive treatise is brought to a 
conclusion, leaving Linnaeus and his successors to 
be dealt with m a future volume Much commenda- 
tion is due to the author for the way m which he has 
carried out his laborious undertaking, of which the 
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present article may be taken as virtually a sum- 
mary The book is well produced and well illus- 
trated The only printers’ errors that have come 
to notice are a misplacement of reference letters on 
Plate VII , and Bohart ” for Bobart (the Keeper 
of the Botanic Garden at Oxford) on p 491 

PAD 

Modern Cosmogony. 

(1) Astronomy and Cosmogony By Sir James H 
Jeans Second edition Pp x + 428 (Cam- 
bridge At the University Press, 1929 ) Sis 6d 
net. 

(2) Bos or The W ider Aspects of Cosmogony By 
Sir James Jeans (To-day and To-morrow 
Series ) Pp 88 + 6 plates (London . Kegan 
Paul and Co , Ltd , New York E P Dutton 
and Co , 1928 ) 25 6d net 

(3) Cosmology a Text for Colleges By Prof J A 
McWilliams Pp x+243 (New York The 
Macmillan Co , 1928 ) lOs M net 

(1) rpiHE publication, within a few months, of 
- 1 - a second edition of Astronomy and 
Cosmogony”, replete with abstruse mathematical 
formulae and priced at 315. 6d , is a noteworthy 
event on which Sir James Jeans may well be 
congratulated The demand for the book is a 
striking tribute to the clearness and wide appeal 
of the author’s manner of exposition, as well 
as to the extent of his reputation as an authority 
on questions of cosmogony, for the present boom 
in matters astronomical, especially of the more 
speculative type, is by no means a sufficient 
explanation Naturally, within so short a time, no 
need has arisen for drastic alteration, although 
there has been more modification than the mere 
correction of minor errors and misprints The 
book has been expanded by references to various 
observational and theoretical results which have 
appeared smce the first edition was written, and 
space has been allotted more liberally to certam 
problems and investigations '' which ”, says the 
author, friendly critics thought I had dismissed 
too briefly in the original book ” We note that 
among the problems and investigations thus 
referred to are some of those mentioned m the 
review of the first edition which appeared in 
Nature of Aug 4, 1928. The new edition con- 
tams eight pages more than the old. This is due 
almost entirely to additional matter, the amount 
of modification of the original text being negligible 
There is nothing that calls for special comment 
The former pomt of view is maintained without 
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change, and the prospect it commands, though 
scanned in slightly greater detail in certain direc- 
tions, preserves the same aspect Sir James Jeans’s 
methods, as well as his conclusions, are highly 
original, and whatever may be thought of their 
validity, are singularly acute and penetrating. 
It IS too early yet to form an estimate of their 
final value, but we may say with confidence that 
no consideration of the subjects with which they 
deal can afford to neglect so important a contri- 
bution 

(2) It was a happy idea of the editors of the 
“ To-day and To-morrow ” series to pay some 
attention to Yesterday, and the choice of Sir 
James Jeans as historian could scarcely have been 
improved upon Readers of Nature are familiar 
with the general character of the cosmogony which, 
during recent years, he has been engaged in con- 
structing, and they vull find here a clear and sum- 
mary account of it in its most up-to-date form. 
The book is based on the Trueman Wood lecture 
delivered before the Royal Society of Arts on 
Mar 7, 1928, and a lecture on “ Recent Develop- 
ments of Cosmical Physics ” at the University of 
London on Nov 9, 1926 Both these lectures 
were reproduced m Nature shortly after delivery. 
The present volume, therefore, is to be recom- 
mended on account of its compactness rather than 
its novelty, and also for the illustrations of nebulae 
and star clouds, of which six are excellently repro- 
duced. The book is less an argument than a 
description, leading, as all scientific work does, to 
more questions than it answers Eor the reasons 
which have led to the conclusions presented, the 
mquirer must be referred to Sir James Jeans’s 
larger work on “ Astronomy and Cosmogony ” 
It IS necessary to say this because, taken alone, 
some of the statements appear to wear an air of 
confidence unjustified by the grounds on which 
they are based. Whatever may be the reader’s 
reaction to the views expressed, however, the read- 
mg of the book will be accompanied by unalloyed 
pleasure. Sir James Jeans remarks that astronomy 
IS a subject on which “ one could hardly be prosaic 
if one tried ”. We have received many proofs that 
this IS an under-estimate of human ingenuity, 
but if the remark be restricted to the present 
author we can give it whole-hearted assent. 

(3) Prof. McWilliams’s book is described as “a 
text for colleges” Cosmology is not a subject 
with which we are familiar in college curricula, but 
it IS clear from the treatment that the book is 
intended mainly for Roman Catholics, for the 
viewpoint of the Catholic Church is taken through- 

2b1 
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oiit It is impossible, therefore, for one who does 
not share that view’pomt to treat the discussion 
with much sympathy It does not appear to us, 
for example, that the author presents the most 
sigmficant feature of the transition from Ptolemy 
to Copernicus m the following brief (and only) 
reference to the event “ In the sixteenth century, 
Copernicus, a cleric and physician as well as 
astronomer, got out the system that is accepted 
to-day • thus was fulfilled the conjecture of St. 
Thomas that some day another system might 
supplant the Ptolemaic.” Apart from matters of 
prejudice, however, the reasoning is not of the 
kind which is likely to convince the scientific mmd 
What, for example, are we to make of the following 
argument to prove that ‘‘the assertion that the 
material universe is actually infinite in extent is 
contradictory in itself ” — “In any extension we 
can conceive a part to be subtracted, annihilated, 
or removed from consideration. Now the re- 
mainder IS either finite or infinite. If finite, then 
that fimte remainder plus the finite part removed 
equaled infinity , which is a contradiction If the 
remamder be infinite, then the void left by the 
part subtracted constitutes a limit to the infinite 
remainder ; and by restoring the part we add to 
the actually infinite : all of which is contradictory ” 
We can only say that those to whom such argu- 
ments appeal will find here a systematically 
classified text-book, each chapter of which con- 
tains a concisely worded thesis, arguments in favour 
thereof, a statement of possible objections with 
the replies thereto, and a list of references to other 
relevant literature The book is clearly written 
and well produced H D 


Hurricanes in the West Indies. 

Los Huracanes en las Anhllas. Por Eev. Simon 
Sarasola, S. J. Segunda edicion, aumentada con el 
Apdndice : Genesis y Evolucion del Huracan de 
20 de Octubre de 1926 y Catalogo de Ciclones en 
la Isla de Cuba de 1865 a 1926, por Eev Gutier- 
rez Lanza, SJ Pp. xv + 254 (Madrid Bruno 
del Amo ; Habana “ La Moderna Poesia” , 
1928 ) 

T he early appearance of a second edition of this 
useful treatise on the hurricanes of the West 
Indies by the Director of the Colombian Observa- 
tory at Bogota suggests that the work has' already 
been found serviceable in that part of the globe. 

It appears that there is a suggestion of an Enghsh 
translation before long, which seems a highly desir- 
able proposition in view of the number of British 
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colonies in the West Indies Incidentally, such a 
translation would very considerably lighten the 
labours of an English reviewer who now asks the 
author’s indulgence for any shortcomings resulting 
from unfamiliarity with Spanish 

The treatise opens with a general account of the 
circulation of the atmosphere and the character of 
cyclones, with a discussion of the different kinds of 
clouds, illustrated by some good photographs, among 
which IS a thundery cumulo-nimbus of superb pro- 
portions. It then goes on to the proper subject 
matter more specifically, dealing with the signs of 
approaching hurricanes, differences in their intensity 
and in the frequencies of the tracks they pursue in 
different months of the year It is shown how far 
European methods of forecasting storms based upon 
the principles of Bjerknes, Guilbert, Vercelli, and 
others are locally applicable, and a considerable 
amount of space is given to the theory of tropical 
revolving storms The concluding part of the book 
discusses the correlation between hurricanes and 
sunspots and other indices of solar activity , but, 
as usual in this field, without any very decisive 
results 

Tropical cyclones appear to make up for their 
greater violence by being distinctly less frequent 
than those of extra -tropical latitudes, although a 
comparison is rendered difficult since there is no 
evidence of uniformity in the criteria adopted for 
defining a West Indies hurricane and a European 
gale A catalogue at the end of the volume shows 
that in the single island of Cuba, eighty-five ‘ hurri- 
canes ’ of varying intensities occurred during the 
sixty- two years, 1865-1926, giving an average of 
one or two a year, whereas the number of ‘ general 
gales ’ in the British Isles average about ten yearly 

As in all other regions devastated by tropical 
storms, the West Indies suffer most in the later 
summer and autumn months Thus, out of 239 
cyclones of varying intensities recorded in the West 
Indies between 1887 and 1923, May had 1, June 16, 
July 17, August 39, September 78, October 71, 
November 15, and December 7. 

The author presents a very impartial and open- 
minded account of the vexed question of cyclonic 
genesis, and states his own views on the subject 
We should like to suggest that he might here have 
effected to advantage some unification of ideas 
Whereas he favours the view that the tropical dis- 
turbances arise from the encounter of opposing 
currents, he does not take kindly to Sir Napier 
Shaw’s suggestion that polar front principles may 
be applicable in this region Now hurricanes m 
the West Indies, as in other tropical regions, occur 
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just at the time ot year when the migrating trade 
\’^ind system, having reached its farthest position 
across the equator, is likely to be more heavily 
charged with moisture than the other trade system 
which it encounters Hence there is likely to be 
some kind of ‘ front ’ or ‘ discontinuity ’ in the 
trough of relatively low pressure between the inter- 
acting trades where the cyclones form, and there 
IS actual evidence that humidity ‘ fronts ’ in the 
doldrums may play a more important part in storm 
production than thermal fronts, which are so pro- 
nounced in temperate latitudes (See, for example, 

0 S Durst, M 0 Geophys Mem , No 28 , 1926 ) 
We think it should be better realised by writers 
on the theory of cyclones that there is nothing to 
V arrant the assumption that these, any more than 
other natural phenomena, are to be explained in 
terms of a single cause There must be various 
contributing collateral and sequential factors in- 
volved in the ‘ cause of cyclones ' 

The appendix gives a vivid narrative of the 
dreadful cyclone that devastated Cuba in October 
1926. The Meteorological Service issued timely 
warnings, and such measures as were practicable 
to lessen the number of fatahties were taken in the 
city of Habana and elsewhere. It is quite clear that 
cyclones in the West Indies are taken very seriously, 
as well they might be A bad storm may take a day 
or two to pass over a district, may bring 10 to 20 
or more inches of rain in twenty-four hours, and wind 
blowing at the rate of 100 to 150 miles per hour. 
There can be no question that when the area covered 
and time occupied by such violence of wind and rain 
are considered, the tropical cyclone must be re- 
garded as the most formidable type of storm that 
occurs on this planet, with the possible exception 
of the great snow-blizzards of colder climates. 

L C W. B 

Our Bookshelf. 

The Normal and Pathological Physiology of Bone : 
its Problems By Prof R Leriche and Prof 
A Policard Authorised English Translation 
by Prof Sherwood Moore and Prof J Albert 
Key Pp 236 (London ; Henry Kimpton, 
1928 ) 215 net 

Les probl^mes de la physiologic normale et 
pathologique de Tos ” of Leriche and Policard was 
pubhshed in Pans in 1926 The two American 
doctors to whom we are indebted for this trans- 
lation plead difficulty in excuse of defects which 
are indeed evident. There are, however, few 
obscurities which cannot be resolved without 
access to the original The French title is to be 
preferred to the English, because it modestly 
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mphasises the * problems ’ instead of the physio- 
logy The work is, happily, not physiological. It 
is incorruptibly biological, and m this its remark- 
able character lies Areas in process of ossifi- 
cation are m reality regions with a sluggish circula- 
tion, with difficult interchange. The composition 
of the blood in the great vessels permits no de- 
duction concerning the chemical behaviour in these 
areas That is the w'eak pomt of all chemical 
research up to the present time The methods are 
most exact, but that is not true of the object 
subj'ected to research. The problem on the whole 
IS badly put And when well put, the methods 
are no longer applicable ” Bone formation is 
a succession of phenomena * hsemorrhage, ' de- 
differentiation ’ of connective tissue, oedema, 
resorption of bone and its deposition in the ossifi- 
able medium present Each of these phenomena 
IS in itself commonplace What is peculiar is 
their juxtaposition The essence of the process 
lies in a vascular congestion acting simultaneously 
on the coimective tissue and a calcified tissue ” 
It IS an orgamc result The work should be in the 
hands of every English surgeon, both on account 
of its extensive practical wisdom, and as an 
instruction in methods of research It is a little 
distressing to see the word ‘ evolution ’ so care- 
lessly used The original conveys a variety of 
meanmgs. 

The Economics of Bail Transport in Great Britain 
By C E. R. Sherrington Vol 1 History and 
Development. Pp. xu-f283. Vol. 2 . Bates and 
Service. Pp xii + 332 (London : Edward 
Arnold and Co , 1928 ) 12s 6d net each vol 

Mr. Sherrington’s two volumes are comple- 
mentary to each other, each containing the same 
foreword by Sir Guy Granet and the same preface , 
while the first volume, after a short chapter on 
the function of transportation, deals with the 
growth of British railways, their rolhng stock, 
locomotives, tracks, and the regulations which are 
part of their history, the second volume treats of 
the orgamsation and administration of railways, 
and their relation with the State, the pubhc, and 
industry His wide experience as a lecturer on 
economics and as secretary to the Railway Research 
Service enables him to write in an impartial yet 
authoritative manner, and no one interested in 
railways could fail to appreciate his masterly 
review. The history of the British railways treats 
of them in the four groups as we see them to-day , 
the review of the locomotive development is more 
general. As to railway administration, the trend 
IS towards a closer study of the internal economy 
of railway management, and from the second 
volume the layman can obtain some impression 
of the complicated nature of the problems in- 
volved 

Regarding nationalisation, Mr. Sherrington re- 
marks that ‘‘it IS hard to visuahse in the case of 
the railways any very great advantage in the 
change over under present conditions, and it 
certainly would tend to decrease any desire to 
improve efficiency ” ; while m his discussion on 
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road transport he says, “ where ruthless com- 
petition for traffic not sufficient to warrant the 
two systems is taking place, its development should 
be opposed provided the rail method satisfies 
public wants, and can be operated more cheaply”. 

Matnculation Botany : a New School Course. By 
Mary A Johnstone. Pp xii + 324 (London 
and Toronto . J M Dent and Sons, Ltd ; New 
York . E P. Dutton and Co , 1928 ) 45 6d 

In spite of the number of school text-books of 
botany already available which cater for the needs 
of candidates of matriculation standard, teachers 
of such pupils would be well advised to consider 
Miss Johnstone’s manual The author thinks that 
“ to a large extent general knowledge of plant life 
is best acquired through the detailed study of the 
life-histories of a few specially selected plants”, 
ecology being treated as an integral part of plant 
study from the beginning Carrying out this idea, 
she uses the life-histories of bluebell, lesser celandine, 
coltsfoot, and wheat as starting - points for a 
thoroughly sound school course on the physiology, 
structure, classification, and adaptation to environ- 
ment of common plants. The section on soils and 
the notes on common trees are also worthy of special 
mention. 

The skilled teacher is in evidence throughout 
the book, and the scientific spirit is displayed in 
such comments as the following : “ Because these 
are advantages they must not be assumed to be 
the reasons ” (why certain trees are deciduous) — an 
example of the kind of warning of which students 
of botany are m constant and pecuhar need The 
120 illustrations are excellent examples of the line 
drawings which pupils should be required to make — 
except in one respect the scale of magnification 
or reduction is consistently not stated. It is, 
indeed, conceivable that unwary young readers 
might suppose, from an examination of the draw- 
ings of soil bacteria, that Nitrosomonas is not only 
of the general shape, but also of the size, of a tad- 
ole ! Another small fault, which should be recti- 
ed in the reprints which are sure to be called for, 
IS the repeated reference to ‘ centimetres ’ of water 
on p. 259 

Dynamics : a Text-book for the use of the Higher 
Divisions in Schools and for First Year Students 
at the Universities By A. S Bamsey. Pp 
XU + 259. (Cambridge * At the Umversity Press, 
1929.) 10s U net. 

This book is intended primarily for students in 
the higher divisions of schools who intend to take 
an honours course of mathematics at a university, 
and also for university students preparing for a 
first honours examination The text is based upon 
courses of lectures given to first-year students 
preparing for the Mathematical Tripos , and it is 
assumed that readers are already famihar with 
elementary dynamics, and have an intimate 
knowledge of the elements of the calculus. 

The subject is presented with logical precision, 
and in a manner which is admirably appropriate 
to the requirements of those students for whom the 
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book IS intended An excellent feature is the 
wide range of worked examples given in each 
chapter , and to these are added extensive series 
of exercises taken either from scholarship papers 
or from Tripos papers The contents of the 
chapters include kinematics, kinetics, dynamical 
problems m two dimensions, harmonic motion, 
motion under constraint, the law of reaction, 
impulsive motion, orbits, moments of inertia, 
energy and momentum, equations of motion, mis- 
cellaneous problems, and small oscillations 

Vorlesungen uber Flektnzitat Von Prof A. 
Eichenwald Pp viii -j- 664 (Berlin Julius 
Springer, 1928.) 36 gold marks. 

Prof. Eichenwald ’s book has been carefully 
written and carefully printed ; the list of correc- 
tions contains only one small item The text 
extends to 659 pages and contains 640 diagrams. 
In Great Britain it would probably have been 
published in two or three volumes It is divided 
mto three parts The first part includes the mam 
principles on which the sciences of electricity and 
magnetism are founded. The treatment is on the 
best academic hues, only the mam mathematical 
theorems bemg given. The second part discusses 
electrons both in hquids and gases, radioactivity, 
and electric and magnetic phenomena connected 
with electrons. In the third part the theory of 
alternating currents is given, special stress being 
laid on oscillations and waves The practical 
theory of radio communication is also discussed. 
In the final chapter the theory of Rontgen rays is 
given, and also the quantum theory Maxwell’s 
theory is given fairly fully, and some of the theorems 
of relativity We notice that the gauss is used for 
the unit of magnetic force and the maxwell for the 
umt of magnetic flux With the notable exception 
of J instead of I for current, international sym- 
bols are used 

The Prejyaration of Plantation Rubber. By Sidney 
Morgan With a Preface and a Chapter on 
Vulcanisation by Dr. Henry P. Stevens Second 
edition Pp. xvi -f 357 (London : Constable 
and Co., Ltd , 1928 ) 21s net. 

Information gathered at first-hand is here given 
concerning the production and treatment of rubber, 
the main theme being its preparation for the 
market Mr. Morgan, who has drawn fully upon 
his extensive researches on such processes as 
tappmg, coagulation, rolhng, drymg, and smoking, 
deals with operations in the field and factory, and 
contributes other sections on machinery and 
buildings, finished rubber, and general matters , 
while Dr. Stevens supphes the preface and an 
outline of the important subject of vulcanisation. 
Among new matter included in the second edition, 
attention is directed in particular to bud graft- 
ing, cover plants, and manures The book is well 
produced, generously illustrated, and full of valu- 
able practical information which cannot fail to 
be of service to all who are concerned with the 
growing', curing, packing, manufacture, or general 
handhng of rubber and rubber goods 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

Diffraction of Electrons by a Copper Crystal. 

Investigations of the secondary electron character- 
istics of a poly-crystalline copper surface have shown 
that maxima and minima appear in the low- voltage 
region of the total secondary electron curve only after 
the copper target has been heated at rather critical 
temperatures {Fhys Rev , 25, 41 ; 1925). Accom- 
panying the appearance of these maxima and minima, 
a change has been observed m the angular distribution 
of the secondary electrons {Phys Rev , 31, 414 , 1928). 
These considerations, together with others {Phys. 
Rev., 31, 419 , 1928), make it appear that the changes 
m slope in the low voltage region of the characteristic 
secondary electron curve of a metal are a function 
of the orientation of the surface crystals, as are also 
the directions of the scattered electrons 

It thus appeared advisable to measure the total 
secondary emission from a single copper crystal under 
the same conditions as the angular distribution of 
scattered electrons. This has been done for bom- 
barding potentials between 1 and 150 volts. 

The apparatus is constructed of molybdenum to 
eliminate magnetic effects, and the earth’s field is 
compensated by Helmholtz coils A special type of 
electron gun is used which produces a more intense 
beam of electrons than the usual type for the very 
low voltages (J 0 S.A. and RSI,, 15, 290, 1927) 
The electrons strike at normal incidence the (100) face 
of the copper crystal which is placed at the centre of a 
drum One edge of the drum is made with a slot so 
that electrons may pass through and into the opening 
of the double Faraday box, which may be rotated 
from the plane of the target to within 13® of the 
incident beam The target may also be rotated about 
an axis perpendicular to its face and may be removed 
into a side tube where it may be heated to red heat 
by bombardment The moving parts are operated by 
magnetic controls which are sufficiently far removed 
to cause no measurable effect at the target. In taking 
observations on angular distribution the potential of 
the inside Faraday box is so adjusted that electrons 
which have lost more than 1 volt at the target are not 
permitted to enter 

The total secondary electron curve shows two 
maxima m the low -voltage region at 3 volts and 10 5 
volts respectively. Several marked changes in slope 
occur m the region between 10 5 volts and 150 volts 
Intense electron beams are found to issue from the 
crystal at potentials for which the above maxima 
occur and at such potentials as to account for many 
of the changes in slope between 10 5 and 150 volts. 
Others may be accounted for by the diffraction beams 
which would be expected to leave the crystal in the 
direction of the normal but are outside of the solid 
angle of observation. It thus appears that the energy 
levels of the atom at most play only a comparatively 
small part in the production of sudden changes in 
slope in this region, since the electron diffraction 
beams apparently depend only on the positions of the 
atoms and not on their structure. 

Now, a consideration of the wave-length of the 
electron and the atomic spacing of a copper crystal 
shows that no electron beams due to diffraction are to 
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be expected in the very low -voltage region in the solid 
angle accessible to observation, since the plane grating 
formula n\ = d sin B must be satisfied, and the maxi- 
mum possible wave-length is obtained for sm 6=1 
Hence most of the beams in the low -voltage region 
have no X-ray analogues. They do occupy, however, 
the approximate positions to be expected by a wave 
of one-half the length given by the usual expression 
X = hjmv, if a value greater than unity is taken for the 
lefractive index. 

Seven sets of electron beams are found to issue 
from the crystal in the two principal azimuths which 
are the X-ray analogues and require a refractive 
index greater than unity In addition, 8 sets of 
beams aie found in the (100) azimuth which may be 
accounted for by assuming a wave-length for the 
electron which is one -half that given by the formula 
X = hjmv. One other weak set m this azimuth is un- 
accounted for by either of the above relations In 
the (111) azimuth 3 sets are accounted for by the 
one-half X relation. There are 4 other sets in this 
azimuth, 3 of which may possibly be accounted for 
by a one-third X relation, while one weak set appears 
anomalous In addition to the above, the 3 -volt 
beams do not appear accurately in either azimuth 
and are not reproducible. 

Many of the beams are remarkably strong and 
sharp In the case of a 70-volt beam, the background 
scattering in azimuth is found under the best vacuum 
conditions to be only 4-3 per cent of the maximum 
intensity of the beam 

The sets of electron beams accounted for by the 
above relations, with one exception, require a refract- 
ive index greater than unity. However, the voltage 
differences between the electron beams and their 
X-ray analogues are found in general to increase with 
the voltage from about 6 or 7 volts for the lowest, 
to about 30 volts for the highest voltage m the range 
below 150 volts The exceptional set, which is very 
weak, requires a refractive index of about unity with 
the association chosen. 

The electron beams satisfying the X/2 relation would 
also be accounted for by whole X wave-lengths and 
twice the atomic spacing for a copper crystal and 
might thus suggest a surface gas grating having twice 
the copper spacing. Such plane grating beams have 
been observed by Davisson and Germer {Phys, Rev , 
30, 705 , 1927) from the (111) face of a nickel crystal. 
The beams observed from the copper crystal, however, 
appear not to be due to gas, for they are space-grating 
beams and not surface -grating beams. Further, they 
are observed imder the best vacuum conditions, 
which must be of the order of 10"® mm. mercury, and 
only a few minutes after the crystal has been heated 
at red heat, that is, while it is still considerably above 
room temperature A temperature effect of these 
beams has been observed similar to that of the whole 
X beams. The beams attain their maximum intensity 
about one half-hour after heating The copper crystal 
has been heated at red heat for several hours so that 
no pressure is observable on a sensitive McLeod gauge 
(a distance of 0 75 mm. in the top of the gauge 
capillary corresponds to 10"® mm. mercury), while the 
crystal is at red heat. 

If the possibility of an effect due to gas is ruled out, 
it appears necessary to conclude either that there are 
wave-lengths associated with the electron in addition 
to that given by the formula X^hjmv, or that the 
electron waves are scattered from alternate rows of 
the copper atoms with different intensities, both in 
the plane grating and the space grating. Because of 
the 4-fold symmetry in azimuth, the crystal appears 
to be single. Since the crystal was formed by the 
method ot melting and slow cooling in an atmosphere 
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of hydrogerij the possibility of containmation by 
copper oxide should be eliminated The experiments 
will be continued with other crystals 

H E Faenswobth* 

Brown University, 

Providence, R.I. 


Some further Observations on Amoeba proteus, 

Db. Mubiel Robebtson’s paper entitled “ Rotes 
on certain points in the Cytology of Trypanosoma 
raim and Bodo caudatus ” {Paras,, vol 19, No 4, Dec. 
1927) made me resolve to re-mvestigate the nucleus 
of A proteus in the various stages of its life-history 
by means of Eeulgen’s Reaction. A full account of 
this chemical test for chromatin, as well as a Table of 
Procedure, drawn up from her own expenence, is 
given by Dr. Robertson. I had to modify this table 
in some respects. A. proteus is too heavy to remain 
adherent to the slide during all the drastic procedure 
involved in bringing about the reaction I therefore 
made use of the method used on previous occasions, 
that is, of carrying on all the operations in a centrifuge. 
As it was not practicable to wash the amoebae in 
running water, the liquid in the centrifuge tube was 
replaced by water, and this was changed five times, 
at 15-minute intervals. 

Dr. Robertson placed no ban on acid-containing 
fixatives. I therefore began my experiments by using 
Bourn’s modified formula (Duboscq Brasil, 1906). 
The formalin in it helped to harden the cytoplasm. 
It was found necessary in the case of A. proteus to 
treble the time allowed by Dr Robertson. That this 
need was due to the nature of the A proteus nucleus 
rather than to the modifications in method described 
above, was proved by control experiments in which 
flagellates and ciliates were found to be brightly 
coloured after normal exposure to the stain. 

The interesting new fact that emerges from this 
study IS that the whole of the karyosome of the 
A. proteus nucleus gives the reaction for chromatin 
just as positively as does the macro -nucleus of a 
ciliate. Amid the general substance of the karyosome 
irregular patches are more deeply stained and the 
chromatin ‘blocks’ m the periphery are also a deep 
red. The achromatic structures show up in marked 
contrast, especially when light-green is used as a 
counterstain. None of the cytoplasmic structures are 
affected by the Feulgen, with or without hydrolysis 

Consequent on the failure to obtain positive results 
for the karyosome of the nucleus of young, immature 
A proteus, even after prolonged staining, non-acid 
corrosive alcohol and absolute alcohol were tried 
as fixatives, lest the failure should be due to the 
Bourn’s fluid previously used The results were the 
same ; the karyosome again failed to give the reaction. 
The ‘ blocks ’, which are extremely small, were faintly 
red, and there was a diffuse red stain surrounding the 
blocks in the periphery. The nucleus of the young 
A, proteus would appear to contain very little chro- 
matin, a conclusion borne out by its great affimty for 
plasma stains. 

The colour produced by fuchsin after fixation in a 
non-acid fixative is much more pink and less purple. 

This study has necessitated a renewed and detailed 
scrutiny of many cultures of A. proteus, and in view 
of the fact that a flagellate stage, followed by syngamy, 
has recently been described as occurring m the life- 
cycle of A. proteus, I should like to record, once more, 
that in spite of years of study I have failed to find 
any such stages. The hfe-cycle, in fact, would appear 
to be wholly asexual. 

Amoeba bigemma bears a superficial resemblance to 
young stages of A . proteus. It can easily be cultivated 
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under the same conditions as A proteus. Amoeba 
verrucosa similarly grows readily under these same 
conditions, and when it is young is extremely active 
in movement. Stained preparations of each of these 
could easily be mistaken for young A. proteus from 
their nuclear characters, unless the cytoplasmic 
characters of each had been observed before fixation 
of the specimen. So far as I am aware, the life-cycle 
of neither of these species has been worked out, and 
therefore the existence in them of a flagellate stage 
is not excluded, although in my opinion unlikely 

Cultures of A proteus are liable to be attacked and 
even killed off by a flagellate parasite, and it is con- 
ceivable that this has been interpreted as a phase m 
the normal life-cycle of the amoeba. 

It is of interest to note that in 1918-19 a strain of 
A. proteus was observed to contain symbiotic green 
flagellates The culture was unfortunately exhausted 
for supplying class and demonstration material. I 
have never had time to investigate the matter nor to 
make any experiments in bringing about the con- 
ditions which induced the symbiosis. The symbiont 
has a nucleus, typically flagellate, of about 60 /a, and 
its own diameter in stained preparations is fiom 150 yu 
to 180 /i. Some of these preparations contain foui 
symbionts in a single amoeba. 

Although Euglena nematoides is a frequent in- 
habitant of A. proteus cultures, the amoebae do not 
seem to be able to prey upon it as they do on other 
flagellates, at least in its active stage. Although I have 
often watched a conflict between the two, I have 
always found that the Euglena makes its escape. 

Monica Taylob. 


Notre Dame, 
Dowanhill, Glasgow, 
May 25 


Negrito Racial Strain in India. 

In a short note in Natube of May 19, 1928 
(vol. 121, p 793), I mentioned the discovery of a truly 
negrito strain among the Kadars in the extreme in- 
terior of the Cochin Hills (S. India). As a result of 
further investigations in the adjoining hills made this 
year, I was able to find 10 more individuals showing 
spirally curved hair, making a total of 16 (a little 
more than 10 per cent) out of 167 men and women 
measured. Of the 10 individuals found this year, 8 
were Kadars, and the remaining two were a Rulayan 
and a Malser The hair of all of these except two, 
who have very short spirals (Fig la), are of frizzly 
type siimlar to that of the Melanesians (Fig. 16), 
matching No. ‘ ’ in Martin’s scheme (“ Lehrbuch ”, 

2nd edition, vol. 1, p. 213). The hair of the two with 
short spirals would resemble ‘ h ’ rather than ‘ ^ ’ in 
the same scheme. In appearance they are without 
exception very dark, the skin colour varying from 
29 to 34 in Yon Luschan’s scale, short, prognathic, 
having thick everted lips, short broad nose flattened 
at the root with the tip tilted up. The average 
cephahc and nasal indices of the 10 are 75 23 and 
86*6 respectively, bringing them just within meso- 
cephaly and platyrhiny 

The presence of the Melanesian form of hair is in- 
terestmg, because it defimtely links up the aboriginal 
people of S India with Melanesia , but of the short 
woolly haired type I am not so certain. I am inclined 
to regard it as distinct from the frizzly haired type 
unless the latter may be considered the result of 
hybridisation with the wavy-to-curly-haired type 
which forms the dominant element among the Kadars 
at present. Whatever may be the ultimate explana- 
tion of this, there is no doubt that among the ab- 
origines of S. India there still persists in the extreme 
interiors a primitive element of a genuine negnto 
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character, as shown by its occurrence not merely among 
the Kadars but also among the Pulayans and the 
Malsers It is not impossible that such a type exists 
among other aboriginal tribes of Southern and Central 
India in regions winch have not so far been carefully 
explored. Dr. J H Hutton’s discovery (“Man m 



Fig 1 — Kadais of the Cochin. Hills with woolly and frizzly hair 
respectively 

India”, vol 7, No 4, pp. 257-262) of spirally 
curved hair among a section of the Angami Nagas 
would extend it to the eastern frontiers and lend 
support to the view of the wide distribution of the 
negrito type at one time in India 

The results of my investigations on the Kadars of 
the Cochin and Anaimalai Hills will be published as 
soon as the details are worked out 

B. S Guha. 

Zoological Survey of India, 

Indian Museum, Calcutta. 


Penetrating Radiation and de Broglie Waves. 

Bothe and Kolhorster have recently pubhshed a 
preliminary account of an experiment on the absorp- 
tion coefficient of the penetratmg radiation (Nature, 
April 27, p 638) They conclude that this radiation 
IS of corpuscular rather than of gamma type The 
purpose of this note is to show that their experiment 
may be inconclusive 

The de Broglie wave-length (de Broglie, “ Ondes 
et Mouvements ”, 1926, p. 10) for an electron moving 
with velocity v is 

_ h\/rr^ 

If this electron were suddenly stopped, the wave- 
length of the emitted quantum would be, on the basis 
of Einstein’s photoelectric equation. 


\jp — 


niQG 


1 - 


The ratio 


I - \/ 1 ~ 


approaches umty for wave-lengths of the order of 
magmtude of those under discussion. For example, 
Millikan and Cameron {Phys Rev. [2], 31, 921 ; 1928) 
give 0*00008 A. for the wave-length of their most 
penetrating radiation. If one takes j3 = 0-99999, 
then = 0*000109 A. and — 1*0045. 

The results of experiments (Davisson and Germer, 
Phys Rev. [2], 30, 705; 1927; Kikuchi, Proc. 
Imp Acad. Tokyo, 4, 471 , 1928) have shown that 
the de Broglie wave-length of low velocity electrons 
can be used to explain their reflection from and dif- 
fraction in crystals. It is suggested by analogy that, 
in the scattering of high velocity electrons and high 
frequency electromagnetic radiations of the same 
energy, the distribution in angle and the energy re- 
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lations between the incident and scattered rays may 
be nearly identical. 

If one assumes the mass of an electron and the mass 
of a quantum to be respectively 



and uses the above expression for X^, it is seen that 
nig 1 - v'l 

For the velocity consideied above — 1*0046. 

nig 

From this, one may derive further grounds for ex- 
tending, by analogy, the already established duality 
to the present case In the scattering formula of 
Klein and Nishma {Zeits. f. Physilc., 52, 853 ; 1929), 
V occurs only m the factor hvlm^c^. Therefore, if one 
substitute for hvjc^ the numerical result is changed 
only slightly for large values of ^ 

If the above hypothesis should be valid, the analysis 
of penetrating radiations at the surface of the earth 
into electrons or light-quanta might be impossible by 
means of simple scattering or absorption experiments. 

It IS also possible that some of the rays from radio- 
active substances recently classified as short wave 
gamma-rays may in reality be high speed beta -rays. 

F. T. Holmes. 

Sloane Physical Laboratory, 

Yale University, 

New Haven, Conn , May 23, 


Magnetic Properties of Isolated Atoms of Cobalt. 

FERRO-MAG3srETiSM IS One of the most complicated 
and least explained subjects This is because in most 
of the experimental work what are observed are 
statistical phenomena from which it is difficult to 
arrive at a knowledge of the elementary mechanism. 
It was therefore thought interesting to investigate 
alloys of a small percentage of cobalt with platinum , 
namely, 10 per cent Co ^ 90 per cent Pt and 6 per cent 
Co - 95 per cent Pt, in which the ferro -magnetic cobalt 
atoms are not generally surrounded by other magnetic 
atoms, but by non -ferro -magnetic platinum atoms. 

These alloys were found ferro -magnetic, the Curie 
point being 249° C. and 49° C for the 10 per cent and 
5 per cent alloys respectively The magnetisation, J, 
at different temperatures, from that of liquid air up to 
the Curie point, was found for each alloy, the decrease 
m magnetisation near the Curie point being most 
rapid for the 5 per cent alloy. For small values of the 
applied magnetic force {H = 0 to 100 gauss), 1 in- 
creased at first with temperature, but for greater 
values of H it decreased steadily. The greatest 
values of I obtained {H = 565 gauss) were 364 and 
254 C.G.S units for the 10 per cent and 5 per cent 
alloys respectively. This corresponds to a magnetic 
moment per cobalt atom 25 per cent and 60 per cent 
greater than that calculated from the saturation 
magnetisation of pure cobalt, assuming the platinum 
atoms do not contribute to the magnetisation. 

Finally, various hysteresis loops, showing the rela- 
tion between I and H, were obtained These were 
found to vary considerably with the heat treatment. 
For wires in the hard drawn state, the 5 per cent alloy 
gave the larger and more rectangular loops, with a 
coercive force as great as 100 gauss ; but after anneal 
ing at different temperatures, the hysteresis was 
greatly reduced, the 5 per cent alloy showing £ 
coercive force of only 20 gauss as against 28 for the 
10 per cent alloy. This last result, for the annealec 
wires, is in accord with Heisenberg’s theory of ferro 
magnetism based on the resonance between th 
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Spinning electrons of neighbouring atoms {Ze%t /. 
Phys., 49, 619, 1928), on this theory one would 
expect less hysteresis as the magnetic atoms become 
more isolated. The theory also explains the effect of 
annealing in reducing the hysteresis by uniformly 
distributing cobalt atoms which were closely clustered 
iii groups in the hard drawn state, and thus likewise 
reducing resonance phenomena. 

F. W Constant 
(National Research Fellow). 

California Institute of Technology, 

Pasadena, California, May 23. 

The Atomic Weight of Arsenic. 

As the International Committee on Atomic Weights 
has not provided a table since 1921, the British Sub- 
Committee published m the Journal of the Chemical 
Society of January last a revised table of atomic 
weights for 1929. In the report attached to this table 
we read that “ for the nine ‘ simple ’ elements H, He, 
C, N, F, Na, P, As, and I the values obtained by 
F. W. Aston with his new mass-spectrograph are 
adopted in preference to those deduced from the 
physical or chemical data, because we are of opimon 
that, in these oases, Aston’s method is less liable to 
error than any other ”. 

Dr. Aston is to be congratulated that his spectro- 
graph allows the reading corresponding, as regards the 
accuracy, to that of modern atomic weights deter- 
mination, namely, 1 in 10,000. 

Since from the year 1927 I have been engaged on 
the revision of atomic weight of arsenic, based on 
chemical analysis, I am highly interested in the new 
Aston figure, As = 74*934, derived for this element from 
the mass spectrum alone. The atomic weight of 
arsenic, As - 74 96, hitherto adopted internationally, 
is based on the Baxter and Coffin method of converting 
silver arsenate into silver chloride or silver bromide 
by the action of hydrogen chloride or hydrogen 
bromide. From the chemical point of view this 
international value for arsenic is a httle higher than 
the actual one. From this reason I have undertaken 
a new determination of this figure deduced from the 
analysis of the purest arsenic chloride and bromide. 
From the eight determinations of the ratio AsClj • 3Ag 
hitherto made, I have obtained the average As = 74*937 
(using Ag= 107 88 and 01=35*458), which is in ex- 
cellent agreement with the value obtained by Aston. 
This agreement corroborates the probability of the 
lower value, which was to be expected, and shows at 
the same time the trustworthiness of Aston’s method 
used for the derivation of atomic weights of simple 
elements. 

My preliminary paper concerning this matter was 
read before the Congress of Czechoslovak Scientists 
held in Prague, May 1928 After completion of the 
analyses of arsenic chloride and those of arsenic 
bromide, the definite value obtained will be published. 

H KfePELKA. 

Institute of Inorganic Chemistry, 

Charles University, 

Prague, May 7 

A New Ultra-violet Band Spectrum of 
Hydrogen Chloride. 

Hitheeto no band spectra have been found which 
involve electronic excitation in neutral or ionised 
hydrogen chloride We have recently photographed 
an extended band system m the region X2830-X3966 
from a low pressure discharge in pure hydrogen 
chloride gas with platinum electrodes The bands are 
degraded toward long wave-lengths, and liave the 
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characteristic widely spaced structure always observed 
in hydride spectra. A discharge in hydrogen gives 
the same band system if a small amount of silver 
chloride or cuprous chloride is fused on the electrodes, 
but not if silver bromide is used. Thus there is strong 
evidence that this spectrum is due to the hydrogen 
chloride molecule. Moreover, there are reasons, both 
experimental and theoretical, for believing that the 
emitter is singly charged, probably the HCU ion. 
For example, the bands are obtained only from the 
negative glow, whereas in general the spectra of ionised 
molecules, such as N+,, are relatively stronger. 

Owing to the unusual intensity distribution in this 
band spectrum, it has not been possible to reach an 
assignment of vibrational quantum numbers, and 
thus to determine the electronic frequency. The 
isotope efifect, which we hope to obtain by the detailed 
analysis of the fine structure now m progress, should 
prove helpful in this regard. The bands occur in 
pairs of constant separation, 658 cm."^, indicating 
that a doublet electronic level is involved. The two 
components of a pair have about equal intensities. 
The wave-numbers of the band heads may be repre- 
sented by 

" = 27788} 

observed values of (p, n) being ( - 1, 0)?, (0, 1), (3, 1)?, 
(0, 0), (1, 0), (2, 0), (3, 0), (4, 0), (5, 0). The pair 
(0, 0) at XX3514, 3598 is the strongest, and the five 
succeeding pairs have regularly decreasing intensity. 
They apparently form a progression with a common 
vibrational quantum number m the lower state As 
was pointed out to us by Dr F Hund, it can be shown 
by a correlation with the energy terms of the equiva- 
lent atom. Cl, and the separate atoms H and C1+, 
that a transition ^ might be expected in HC1+ 
A preliminary examination of the rotational structure 
shows that it is probably compatible with such an 
interpretation. Beooks A. Brice. 

F. A. Jenkins. 

New York University, 

University Heights, N Y., April 26. 

Dirac Equations and Emstein Theory. 

Hermann Weyl [Proc Nat. Acad, of the USA, 
15, 323 , April 1929) has recently developed a relativ- 
istic theory of the Dirac equation which, like that of 
Wigner {Zeit. f. Phys , 53, 592 , 1929), and that of 
VaUarta and myself (Nature, Mar. 2, 1929, p 317), 
employs the Einstein notion of an ‘ n-leg ’ Unlike 
the two other theories, Weyl rejects Einstein’s dis- 
tant parallelism, and obtains a theory invariant under 
a local rotation varying continuously from point to 
point. That is, Weyl’s theory depends solely on the 
g\,fs of Einstein’s 1916 gravitational theory, and not 
on the of his 1929 theory. It is perhaps interest- 
ing to remark that the same degree of invariance may 
be obtained by choosing as the 4-legs of the Einstein 
theory the Ricci principal directions. If we write 
for the 1916 contracted curvature tensor, this addi- 
tional condition is expressed by the formula 

fhf^,h^Rx,j, = 0 {s^t). . . (1) 

This condition is trivial and nugatory in case the 
original Emstein equations = const gxfj, are ful- 
filled. Since the new gravitational-electnc-matter 
equations, whatever their final form may be, are 
close approximations to these, it is perhaps not too 
much to hope that the supplementary condition (1) 
not only is compatible with them, but even not too 
restrictive so far as terms of observable magnitude 
are concerned. 

Thus gravitational phenomena appear to be such 
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as can occur even in a homogeneous Riemann space, j 
whereas matter-electrical phenomena depend on the 
inhomogeneity of space This may well have some- 
thing to do with the absence of spherical symmetry 
in the spin inseparable from the electron 

So far as the quantities are concerned, the new 
auxiliary condition is of the second order The new 
Einstein field equations will probably not be of the 
second order when written in terms of the but 
it is not clear that the Weyl equations will escape this 
criticism. The supplementaiy condition (1) leaves 
untouched the woik of Wignei, Vallarta, and myself 
Thus the Dirac equations may be treated relativistic- 
ally on the basis of the Einstein 1916 theory 

Norbert Wiener 

Massachusetts Institute of Technology, 

Cambridge, Mass., XJ S A., May 8. 

Diamagnetism and Crystal Structure. 

Prof Ehrenfest has suggested (Physica, vol. 5, 
p 388, 1925) that the Ingh diamagnetic susceptibility 
of bismuth IS to be ascribed to the existence in the 
metallic crystal lattice of electron orbits of large area 
including several atoms within their radius. There 
seems good reason to extend Ehrenfest’s hypothesis 
to the case of carbon as well, since it affords an illu- 
minating insight into the magnetic behaviour of the 
different forms of this element It is known that 
graphite possesses a high specific susceptibility, which 
according to the most recent measurements of 
Vaidyanathan with carefully purified samples, is 
-5*1 X 10~^, that IS, quite ten times larger than the 
specific susceptibility of diamond ( - 0 4:9 x 10"®), the 
latter being practically the same as that of carbon in 
organic compounds as found from Pascal’s additive 
law. The abnormal susceptibility of graphite be- 
comes intelligible in terms of the peculiar structure of 
the substance and its electrical conductivity, if we 
assume that there are electron orbits circulating 
round the plane hexagonal rings of carbon in the 
crystal -lattice This fits in with the known fact 
(observed by Honda and Owen) that the susceptibility 
of graphite is six or seven times greater normal to the 
planes of cleavage than parallel to them Diamond, 
on the other hand, being a dielectric would naturally 
not show the abnormal susceptibility 

Careful studies made by Mr. P Elrishnamurthi of 
the X-ray pattern of sugar charcoal and lamp-black 
prove conclusively that these substances do not 
possess any crystalline structure. The fact that 
amorphous carbon has the normal susceptibility 
(0 51 X 10"®), and not the high value of graphite, is 
therefore quite to be expected. The great diminution 
in the susceptibility of bismuth which occurs on fusion 
may be regarded as an analogous phenomenon. 

Ehrenfest’s hypothesis would appear to have also 
other fruitful applications, for example, in the ex- 
planation of the remarkable diminution in the sus- 
ceptibility of graphite at high temperatures and of 
the dependence of susceptibility on particle size in 
colloidal substances We need not, however, enter 
into those details here C. V. Raman. 

210 Bowbazar Street, 

Calcutta, May 23. 


Salt Haze. 

I HAVE at intervals during the last few years directed 
attention to the presence of salt particles in the air 
and their importance in facilitating the formation of 
fog, since in the presence of a haze of sea salt con- 
densation would commence upon the particles long 
before saturation is reached. 

On May 27 last I was fortunate enough to observe 
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a salt haze m process of generation. I was on the 
north bank of the Tagus at about 8 a.m , summer 
time. It was a bright sunny morning, with a light 
wind from the north-west, and looking across the 
river I observed a long stretch of sandy shore extending 
southward from the mouth of the Tagus I had a 
good view along this stretch of shore, and noticed 
that a well-marked haze commenced along the line 
of the breakers and was carried seaward by the wind, 
extending gradually so that it partly obscured the 
hills in the distance There was a clearly defined 
line over the breakers where the haze commenced, 
and it was obviously formed from the spray. On 
looking in the opposite direction over the land 
visibility was good, and practically no haze was 
to be seen. 

Later in the day, that is about 11 a m., in passing 
up the coast northward from the Tagus I saw another 
example of the same thing 

In a small bight or bay of the coast there was a 
large number of rocks projecting from the water, and 
these caused a good deal of disturbance and spray 
due to the waves ; from the surface of this bay a drift 
of haze was quite visible passing inland The sun 
was shining brightly at the time, and in this case, as 
well as in the first mentioned, the haze was white. 
In the latter case, doubtless the fine salt particles 
were earned inland to a considerable distance It is 
possible that few of them survive the cool, still night, 
when the air becomes cooled and condensation on the 
particles must tend to bung them down. 

J. S Owens. 

4:7 Victoria Street, V^estminster, 

London, S W 1 


Rise and Fall of the Tides. 

^ In Nature of April 27, Mr. A Mallock writes on 
rise and fall of the tides, and illustrates his views by 
three specific cases in which a constant amount of 
energy is continually concentrated into a diminishing 
mass To quote briefly . A heavy flexible cord passes 
through a hole m a fixed horizontal plate. The part 
below the plate is given an initial oscillation and 
swings as a pendulum The cord is then drawn 
upward through the hole The part above the plate 
IS stationary, and the energy it contained is trans- 
ferred to the part still hanging free, the mass of which 
continually decreases. Hence the velocity of oscilla- 
tion tends to become infinite when the length vanishes. 

Surely in this case it has been overlooked that as 
the cord is pulled up work is being done against the 
centrifugal acceleration, so that the kinetic energy 
of the moving portion is not constant, but is con- 
tinually increasing ^ 

The case is analogous to that of a conical pendulum 
formed by a bob at the end of a string ; if the string 
be shortened by any means the kinetic energy of the 
system is increased. The same principle occurs m 
two common forms of human activity ; the child 
swinging rhythnucally raises his centre of gravity 
while his angular velocity is great and lowers it while 
it IS small , the skater, moving over the ice by what 
IS known as the Dutch roll, progresses by a series of 
alternating curves, never lifting his skates from the 
ice He rhythmically raises his centre of gravity 
while going round the curve {i e. shortens the conical 
pendulum ), and lowers it while reversing the curvature 
of his path By this means he steadily puts energy 
into the moving system, without its being obvious to 
the non-skater how he is doing it. 

L H. G. Dines. 

73 Fairfax Road, 

Teddmgton, Middlesex, May 20. 
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The Late Palaeozoic Glaciation. 

By Dr H Dighton Thomas. 


T he great continent of Gondwanaland existed 
m the late Palaeozoic in the southern hemi- 
sphere and persisted through a long period of 
geological time with little modification. The 
deposits formed on it are found in Australia, 
India, South Africa, South America, and Antarctica, 
where beds of glacial origin generally occur at the 
base of the series The fossilised remains of the 
flora which flourished on the continent in its early 
stages are found sometimes in, and generally above, 
the glacial horizon Characteristic plants are 
species of Gangamoptens and Glossoptens The 
whole floral assemblage is very different from that 
yielded by the Upper Carboniferous and Permian 
continental deposits of the northern hemisphere, 
in which the Pteridosperms {e g. Alethoptens), 
Lycopodiales (e g Lepidodendron), Equisetales {e.g. 
Calam%tes)j and Cordaitales (e g Cordaites) pre- 
dommate. 

Intimately linked with the problems of Gond- 
wanaland are the questions of the age of the late 
Palaeozoic glaciation and of the age and range 
of the Glossoptens flora. Was the glaciation in 
Carboniferous ^ or m Permian time Did the 
first members of that flora exist contemporaneously 
with the latest Carboniferous flora of the northern 
hemisphere, or did they make their appearance 
later, in the Permian ^ For long, different opinions 
have been held, though in general those of British 
geologists have tended more and more defimtely 
towards a befief in a Urahan age (Upper Carbon- 
iferous), both for the glacial period and for the entry 
of the Glossoptens flora. Prof. C Sohuchert has 
recently attempted to answer the question de- 
cisively (Bull Geol Soc. Amenca, vol. 39, No. 3, 
1928, pp. 769-886), and in doing so has performed 
an invaluable service in bringing together in an 
accessible and summarised form a mass of strati- 
graphical and palaeontological details In his long 
paper Schuchert deals with the evidence furnished 
by most of the important localities in the southern 
hemisphere and in India To these he adds resumes 
of the important Bussian, German, and North 
American horizons which bear on the problem to 
be solved. His conclusions briefly are that the 
glaciation occurred m Middle and probably in 
Late Middle Permian time ”, and that the Glossop- 
tens flora does not range back beyond that period. 
In these conclusions Schuchert states that he has 
the support of Dr. David White, the noted American 
palaeobotanist 

Fundamentally, in makmg his correlations 
Schuchert uses as a standard the succession m the 
Salt Eange, so that the determination of the age of 
the latter is of prime importance The whole of the 
Productus Limestone and of the underlymg beds 
down to the Talchir Boulder Bed he assigns to the 
Permian, firstly, on the evidence of Upper Permian 

^ The boundary between the Carboniferous and the Permian is here 
taken at the top of the Schwagenna zone and not, as drawn by 
Schuchert, at its base. 
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ammomtes (Xenaspis and Cyclolobus) in the Virgal 
and Chideru groups, and secondly, because of how 
mtimately the whole of the Productus Limestone 
is tied together faunally ” The latter statement 
rather overstates the case The number of species, 
particularly of the Brachiopoda, that range through 
the Productus Limestone Series is small, and it is 
highly dangerous to use such long-ranged forms in 
correlation The ammonites give the age for the 
contaming beds, but are no proof of the age of those 
below them. They first occur in the Salt Range in 
the zone of Xenaspis carbonana, the whole of the 
succession of about 800 feet below that horizon 
down to the glacial bed bemg devoid of such forms 
The age of these beds can be deduced only from a 
consideration of their faunas, and particularly from 
the Brachiopoda, because of the knowledge we 
possess of their range in time. 

From this point of view the first important f ossil- 
iferous horizon above the Talchir Boulder Bed is 
the Amb group of Noetlmg, approximately equal to 
the Lower Productus Limestone of Waagen; this 
Schuchert refers to the Basal Upper Permian The 
faunal evidence will scarcely support this opinion. 
From this horizon Waagen described a large fauna 
which has to some extent been emended by Noetling 
and Koken. The faunal hsts given by the latter, 
and by Waagen, show a large number of forms 
which occur also in the Urals and m Timan. In 
that classic and standard area for the Upper Car- 
bomferous most of the forms common to the 
Russian area and to the Amb Series do not range 
above the Artmskian (Lower Permian), and the 
majority of them not above the Schwagenna zone 
(Upper Carboniferous). As examples, Dielasma 
itaitubensCy Hemiptychina sublcevis, Derhya regu- 
larise B. grandiSe Rhipidomella pecosi, and Spirifer 
ravanah may be cited Schuchert himself draws 
attention to the fact that '' The Amb stage is 
characterised below by Spirifer marcoui ”, a species 
which he is careful to state does not range higher 
than the Cora zone (Urahan) in the Urals. Even 
without considermg the absence of such forms as 
the curious Brachiopod Lyttoma from the Amb 
fauna (which may not be an essential point in the 
argument) it becomes impossible to mamtam for 
the Amb stage an age younger than Lower Permian. 
At the latest a low horizon in the Artmskian is 
indicated Such bemg the case the underlymg 
Speckled Sandstone, including the Eurydesma and 
Gonularia zones — ^important for the correlation of 
the Australian and South African successions — and 
the Talchir Boulder Bed are of high Carboniferous 
(Urahan) age 

Some confirmation is given by the recently 
described fauna from the Umaria coalfield of Central 
India. Above a shght unconformity on the Talchir 
Boulder Bed occur thin marine, fossihferous bands 
which are stated to pass up into the Barakar Series 
of continental origm The fauna is not a rich one, 
but its importance from its position above the 
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glacial horizon is obvious Cowper Reed placed its 
age as Permo-Carboniferous and directed attention 
to its affinities with an Upper Carboniferous fauna. 
It is doubtful if he implied by the use of the term 
' Permo-Carboniferous ' a defimte Lower Permian 
age as Schuchert takes it to mean , it is more prob- 
able that he meant that the fauna might be either 
Upper Carboniferous or Permian m age, but that it 
is difficult to determine which from the evidence 
Even accepting a Lower Permian age for the fauna, 
it is difficult to see why Schuchert should reject 
such a determination, and state that the Talchir 
stage is Middle Permian, largely because the Bara- 
kar stage is stated to be Middle Permian The 
marine evidence is far more trustworthy than a 
correlation made through the fact that the beds 
pass up mto the Barakar Series. Ultimately the 
latter has to be correlated with marine successions, 
since our standards are founded on them. From 
the evidence of the marme beds in the Umaria coal- 
field a Carboniferous age for the Talchir stage is not 
improbable. In the Indian Peninsula the latter 
stage, as well as the succeeding Karharbari stage, 
3 delds Gangamoptens and Glossoptens, so that there 
IS strong indication that the establishment of the 
Glossoptens flora occurred at least in Lower Per- 
mian time, if not actually in the Carboniferous. 
The occurrence of Gangamoptens in Kashmir m no 
way mvahdates this. The beds yielding them lie 
below the Permian Zewan beds, but the plant- 
bearing horizons occur at a distance of 400 feet 
at least below the base of the Zewan senes. 

The Eurydesma and Conulana faunas of the Salt 
Range are repeated in New South Wales and m 
South-West i^rica, in both cases above glacial beds. 
If these faunas are rehable guides they indicate an 
Upper Carboniferous age for the Lower Marine 
Series of the Hunter River m New South Wales, 
and for the Upper Uwyka Shales of South-West 
Africa. Such an age has been accepted by Dr. Du 
Toit and Prof. Gregory among others. The latter 
has directed attention elsewhere to the Carbonifer- 
ous, as opposed to the Permian, aspect of the fauna 
of the Lower Marine Series of the Hunter River suc- 
cession Thus not only are the glacial beds at the 
base of that series proved to be of Upper Carbon- 
iferous age (an opinion shared with Prof. Sir T. W. 
Edgeworth David), but also the Glossoptens flora 
to have appeared in the Austrahan area at a similar 
time — leaves of Gangamoptens occur m places in 
some of the beds which comprise the Lower Marine 
Series An easy correlation can be effected between 
the Seaham Harbour Glacial Beds of New South 
Wales and the Bacchus Marsh Beds of Victoria, the 
Glacial Boulder Beds of Tasmania, etc. The Greta 
Coal Measures, with abundant Gangamoptens, most 
probably represent the top of the Carboniferous de- 
velopment in New South Wales, the Upper Marme 
Series still faunally close to the Carboniferous 
probably marking the beginmng of the Permian. 

On the Irwin River in Western Australia glacial 
beds are known to occur below marme horizons 
which are themselves overlam by Coal Measures 
If these latter are correctly correlated with the 
Greta Coal Measures of Eastern Australia, then 
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the glacial beds which occur far below them in the 
sequence are also of Upper Carboniferous age. Of 
the fauna of the marine beds in the Irwm River 
area the most important member, in some ways, is 
Paralegoceras jacJcsom, the only Cephalopod so far 
recorded from there Its affimties (and by the 
kindness of Sir Edgeworth David the writer has 
had the opportumty to examme several specimens) 
are with Upper Carboniferous forms, and as far as 
one may rely on this species it supports an Upper 
Carboniferous age for the bed which yields it in 
large numbers and for the glacial beds below. The 
rest of the fauna shows some anomalies, as Sir 
Edgeworth David has indicated It is unfortunate 
that Schuchert does not consider this glacial 
occurrence 

Before leaving the question of the Australian 
beds, attention might be directed to the alleged 
presence of the ammonoid, AgatMceras, in New 
South Wales and in W. Australia As importance 
is often attached to this in making correlations (and 
Schuchert himself mentions the occurrence), it is 
not beyond the point to state that some time 
ago Dr Spath and I examined the specimens in 
the British Museum (Natural History) sent over 
as that species. They could all equally well be 
Bellerophontids. A few months ago I received a 
letter from Dr F W Whitehouse, of Queensland 
Umversity, statmg that he had pubhshed a note 
m Australia some three years or so ago to the 
effect that the so-called Agathiceras micromphalum 
is a Bellerophontid. 

Reference has already been made to some evidence 
for an Upper Carboniferous age for the Dwyka 
Conglomerate of South Africa. The occurrence of 
the fish Palceoniscus, and of the Crustacea Antkra- 
palcemon and Pygocephalus, in the Upper Dwyka 
Shales does not mvahdate this, as Dr. Du Toit 
has pomted out. Dr. A. W. Rogers has expressed 
a similar view. Of great mterest is the discovery 
of remains of the Glossoptens flora beneath the tilhte 
at Strydenburg and at Vereeniging Prof. Seward 
and Mr. T. N. Leshe described the flora from the 
latter place — ^the Glossoptens and Gangamoptens 
leaves were associated with genera common in beds 
m the northern hemisphere, Lepidodendron, Cor- 
daites, B%g%llana, and Psygmophyllum, These 
hardly demonstrate an horizon as high as Middle 
Permian, to which Schuchert assigns the Dwyka 
Tilhte. The flora and the invertebrates together 
indicate an Upper Carboniferous age not oiily for 
the glaciation but also for the first members of the 
Glossoptens flora, an interpretation accepted by 
Prof. Seward. Du Toit has well said of another 
occurrence, “ It might be remarked at the outset 
that the majority of the members of the Glossop- 
teris flora are of Uttle or no value m estabhshmg the 
absolute age of the beds Recent work has been 
showing more and more that certain genera and 
species thereof had a long range m time . . 

The Ecca beds (2000-6000 ft. thick), which succeed 
the Dwyka Series, are, in Schuchert’s view, of 
Basal Upper Permian age It is an amazing, though 
not necessarily incredible, development for such a 
small period of time 
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By means of the Upper Dwyka Shales, and more 
particularly from the “ White Band ”, which yields 
the marine reptile Mesosaurus tenuidens, we can 
date the glacial deposits of South America It is 
generally admitted that that band and the Iraty 
Black Shales of the Parana Basin are contempor- 
aneous, so that, granted that the “ White Band ” 
is Upper Carboniferous in age, the Iraty Black 
Shales, which yield species of Mesosaurus, are also 
of that age But beneath them occur the Eio 
Bomto Coal Measures, with a typical lower Gond- 
wana flora, including Gangamoptens obovata and 
Glossoptens spp., while lower down still are the 
Itarare Beds with a basal glacial horizon Du 
Toit has also adduced evidence for a Carboniferous 
age for the glaciations in the San Juan area of 
Argentina, in which region he believes that the 
Glossoptens flora, if not actually occurring with 
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elements of the Northern Carboniferous flora, occurs 
in beds which are only slightly later than those 
yielding Cardioptens, Rhacoptens, etc. This glacia- 
tion and that of Barreal, where a glacial tilhte is 
overlain by beds with a marine fauna shown by 
Cowper Peed to be of early Urahan age, receive 
scant reference by Schuchert. 

Prof. Schuchert has performed an arduous task 
in compihng his lengthy work, and he deserves the 
thanks of all those who are interested in the problem 
with which he attempts to grapple We may differ 
from him, and contend that the evidence he adduces 
IS more in accord with a Urahan age for the late 
Palaeozoic glaciation and for the first appearance 
of the members of the Glossoptens flora But at 
least his arguments will stimulate renewed interest 
and thought on one of the big problems of the 
stratigrapher and of the palaeobotamst 


The Hormones of the Sexual GlandsJ 


T he influence of the ovaries on other tissues is 
an estabhshed fact , less is known of the eflect 
of other glands upon the ovaries, but evidence is 
accumulating that the maturity and periodicity of 
function of the female sexual glands depend on 
influences from other tissues or glands of the body 
Grafting experiments have shown that an ovary 
from an immature animal inserted into the tissues of 
an ovanectomised adult reaches maturity sooner 
than it would have done m its origmal environment * 
a mature organ grafted into an immature produces 
no observable effects and becomes functionless A 
Lipschutz has obtamed similar results when an 
ovary is grafted into a castrated male if the animal 
— guinea-pigs were used — is an adult, hormomc 
effects, as shown by hypertrophy of the mammary 
glands, set in after l|-3 weeks, but if the animal en- 
grafted IS not fully grown there is a latent period of 
about SIX weeks ovaries from the same female 
may show these different latencies if grafted into 
males of different ages {Jour. Biol et Med Exper , 
No. 6, p 1, 1926). The grafted ovaries, however, 
do not usually show their normal periodicity, but 
enter into a state resembling prolonged oestrus. 

Y. Tamura, working with mice, has, however, 
found evidence m some cases of the development of 
corpora lutea in grafted ovaries, the appearance of 
which suggested that they had been developed 
some time after the operation {Proo, Roy Soc Edin , 
vol 47, p. 148 ; 1927) He also found that the 
presence of the testis did not affect the vitality of 
the ovarian graft. That ovarian regulation is at 
any rate partly somatic is further shown by the fact 
that removal of one gland leads to hypertrophy of 
the other, showmg that some bodily factor limits 
the number of folhcles which can come to maturity 
at any one time. In this connexion it may be 
mentioned that T. Tadokoro, M Abe, and S 
Watanabe have found differences between the 
proteins of certam tissues m male and female 
animals of various species {Jour Facult. Agncult , 
Hokkaido Imp Umv., vol. 23, p. 1 ; 1928) 

^ Coatimied from p. 915. 
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Recent work indicates that the anterior lobe of 
the pituitary and also the thyroid glands exert a 
definite influence on the ovary. It has long been 
known that the former influences both bodily and 
sexual growth, and also that it hypertrophies during 
pregnancy , recent evidence suggests that at least 
two, if not three, different principles may be 
secreted by this gland, a growth-promoting, one 
hastening ovulation and sexual maturity, and one 
inhibiting ovulation by stimulatmg the develop- 
ment of lutein tissue Precocious maturity in rats 
and mice can be provoked by mjection of macerated 
aqueous suspensions of fresh anterior lobes, oestrus 
setting m after about three days acid extracts 
produce this effect in concentrations which have 
no effect on growth in an adult 

The same hormone occurs in human placenta 
and the urinary secretion of pregnant women: 
experiments on filterability and adsorption in- 
dicate that it possesses a smaller molecule than 
the growth-promoting principle On the other 
hand, alkaline extracts of less fresh glands pro- 
duce growth together with luteimsation of the 
ovary . the folhcles develop into corpora lutea 
without ovulation, and with enclosure of the ova , 
further ovulation is prevented. This luteal tissue 
sensitises the uterus to stimuli, produces mammary 
overgrowth, and, developed during pregnancy, 
results in prolongation of this condition There is 
some evidence that the eosinophil cells of the 
anterior lobe of the pituitary are concerned with the 
stimulus to growdh, whilst the basophils are in 
relation with the gonads (H M Evans and M. E. 
Simpson, Jour Amer Med Assoc , vol. 91, p, 
1337 ; 1928). It is to be noted that the hormones 
of the pituitary act through the ovary , in the 
absence of the latter none of the effects upon the 
secondary sex characters are observed The exact 
relationship between the anterior pituitary and the 
cyclic function of the ovary is not known, nor 
whether the secretion of hormones from the former 
is periodic. 

The thyroid also has an influence upon the gonads. 
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but whether direct or secondary to its coincident 
effect upon the general metabolism of the body is 
not known. G R Cameron and A B P Amies 
have shown that the administration of the dried 
gland to mice and guinea-pigs leads to a prolonga- 
tion of oestrus, especially in the latter, and also to 
prolongation of the whole cycle in the mouse 
(Austral Jour Exp. Biol and Med Sci , vol. 3, 
p 37 , 1926) Feeding fowls with thyroid produces 
changes in the plumage, which m males takes on a 
henny character (F.W.R Bramhell, Proc Roy Insh 
Acad., vol 37 B, p 117 ; 1926 M Nevalonnyi, 
Bull, de Vecole super, d'agronomie, Brno, 1928) , but 
Brambell considers that this effect is not physio- 
logical but due to the toxic results of the dosmg, 
which produces hyperth 3 n:oidism Apart from this 
change in type thyroid feeding has the same effects 
in both sexes B Zawadowsky (Jour biol med 
exper , vol 5, p 344 ; 1927) has found that 
testicular degeneration in cocks and failure of egg- 
laying in hens follows the administration of thyroid, 
again presumably a toxic effect 

It may be remarked in passmg that the secretions 
from both the anterior lobe of the pituitary and the 
thyroid gland are essential for growth and main- 
tenance of normal health and any derangements 
will presumably affect the gonads just as the other 
tissues of the body , on the other hand, alterations 
of the oestrous rhythm may occur independently of 
other obvious bodily changes, suggesting that these 
glands may have a specific influence on the gonads 
or that the latter are more sensitive to their stimula- 
tion than the somatic tissues of the body. 

The Testis. 

The male sexual gland is responsible for the 
development of the secondary sexual characteristics, 
as the ovary is in the case of the female Like the 
latter organ, it consists of cells from which the 
specific sex cells are developed and also of interstitial 
cells which he between the seminiferous tubules . 
it IS generally held that the latter are the source of 
the hormone responsible for the appearance and 
maintenance of the secondary characters, since an 
organ in which the tubules have degenerated, such 
as an autotransplant, can still produce an internal 
secretion Testes always become functionless, so 
far as regards the formation of spermatozoa is 
concerned, when removed from the scrotum, either 
by transplantation or by fixation in the abdomen, 
and the same phenomenon is observed m naturally 
undescended organs, as in the case of unilateral 
cr 5 ^torchism in a rat described by W. P Kennedy 
(Jour. Anat , vol 61, p. 352 , 1927) The de- 
generation appears to be caused by the higher 
temperature to which the organ is exposed 

On the other hand, some authors consider that the 
function of the interstitial cells is nutritive rather 
than mternal secretory, basing their opimon on the 
histological appearances of these cells and on the 
presence in them of lipoid granules which are not 
specific in nature and may also occur m cells of the 
tubules which give rise to the spermatozoa (M. 
Parizek, Publ Biol de Vecole vet , Brno, vol 2, 
p 293; 1923 S Morgenstern, Joztr. med^co-5^oZ , 
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Fasc 4, p 29 , 1925) In this case the internal 
secretion of the testis must presumably come from 
the external layer of cells of the seminiferous tubules 
w'hich usually survive in a degenerated organ. 

The influence of the male gonads on metabolism 
has been followed after both castration and also the 
injection of testicular extracts In general, the 
results obtained so far have been rather incon- 
clusive since they are irregular and shght in degree, 
T. C Shen and K H Lin have found no appreciable 
difference between the nitrogen excretion in the 
urine of eunuchs and normal men creatme was 
found m one case, and the daily output of creatmme 
was variable in another, whereas normally creatine 
IS absent and the creatinine excretion constant 
(Chinese Jour Physiol, vol 1, p 109, 1927) 
Castration has no effect upon the level of the blood 
calcium (L. Perelman, Jour medico-biol , Fasc 3, 
p 52, 1925) 

V Korenchevsky has investigated the effects of 
castration and injection of extracts of testis and 
prostate upon the metabolism of rabbits and dogs 
in a senes of papers (Brit J our. Exp Path , vol. 6, 
pp 21, 74, and 158 , 1925 ' Biochem Jour , vol 19, 
p. 772 , 1925 vol 22, pp 482 and 491 ; 1928). 
The development of obesity after castration does 
not always occur wLen it does it is accompanied 
by a decrease in both the nitrogenous and non- 
nitrogenous metabolism . there is little change in 
the metabolism if obesity fails to develop It is 
possible that these differences are due to variations 
in the response of the other internally secretory 
glands to absence of the testes Injection of pro- 
static extracts increases the nitrogen output in 
castrated but not in normal dogs, and a similar 
result was observed m the rabbit. Injection of 
testicular extracts decreases the nitrogen meta- 
bolism Experiments on thyroidectomised animals 
indicated that the prostatic extracts acted on the 
metabohsm by stimulating the thyroid gland : 
whilst the effect of testicular extracts is similar to 
that produced by injections of insulin, so that part 
at any rate of the influence of the former is due to 
the presence of the latter hormone in the extracts, 
as confirmed by examination of their blood-sugar 
reducing power 

In the last two papers Korenchevsky has ex- 
amined the influence of hpoid extracts and of 
watery extracts fractionated at various reactions : 
atrophy of the secondary sexual organs in rats 
was not prevented by injecting these extracts, and 
the effects on the metabolism of rabbits were 
usually an mcrease in the mtrogen metabolism, 
provided that the thyroid gland was present. It is 
doubtful how far these results can be ascribed to the 
presence of a specific hormone in the extracts : 
maintenance of the secondary sexual organs in a 
functional condition in the castrated animal would 
appear to be a true index of the presence of a specific 
principle, and this has not yet been accomplished. 

In conclusion, a few words may be said on the 
subject of rejuvenation. A critical investigation of 
Voronoff ’s experiments on the improvement of live- 
stock has been presented by F. H. A Marshall, 
F. A E Crew, A Walton, and W. C. Miller (Ministry 
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Agric. and Fisheries, Board of Agric. for Scotland), secondary sexual organs and characteristics in full 
The investigators concluded that the methods of function and exert the normal influence of the testis 
experimentation were not sufficiently critical to upon the cells of the body, but also stimulate the 
enable an answer to be given to the question of subject’s own organ sufficiently to enable it to pro- 
whether testicular grafting can improve the fertility duce living spermatozoa : the former effect can be 
of old stud bulls or the production of wool by the produced by secretions from the graft, but only the 
offspring of grafted rams In any event the subject’s own testis can render him fertile Testi- 
economic importance of such experiments for Great cular grafting is a useful method of investigating 
Britain is probably only shght. It is necessary to scientifically the secretory function of the testis : 
bear in mind that a testicular graft, to give satis- its usefulness as a practical measure must still 
factory rejuvenation, must not only maintain the be considered not proven 

Obituary. 


Peof Geoeg Kassnee. 

D E/. GEOEG KASSNEE, emeritus professor of 
pharmaceutical chemistry and chemical tech- 
nology, died at Munster on Mar. 30, 1928, at seventy- 
one years of age Prom the Chemiker-Zeitung we 
learn the following particulars of his life. A native 
of Luben m Silesia, Kassner studied at Basel, Zurich, 
and Breslau, and received his first appointment in 
1884 at Breslau under Prof. Poleck. In 1891 he 
was appointed professor of pharmaceutical chem- 
istry and chemical technology at the University 
of Munster, where for thirty-five years he directed 
the training of students of pharmacy. He also 
took an active interest in municipal affairs, and 
served for fifteen years on the Town Council In 
his teaching Kassner laid stress on the use of volu- 
metric methods of analysis, and his methods were 
adopted m many other institutes. 

The work which Kassner had begun at Breslau 
led to a method of preparing oxygen from the air 
by means of calcium plumbate. One of the chief 
disadvantages of this method was the fact that it 
involved the use of carbon dioxide, and when 
Linde’s liquid air process was discovered Kassner 
recognised its superiority. But, being convinced 
that further progress in the economical production 
of oxygen from air would be on chemical fines, he 
set to work to devise improvements, and in 1911 
he succeeded in findmg an inexpensive method of 
preparing both oxygen and nitrogen from air by 
means of plumboxan, a mixture of sodium plum- 
bite and sodium manganate This process works 
at 400° C , a much lower temperature than was 
needed for his older process, and, moreover, the 
use of carbon dioxide was eliminated 
During the War, Kassner discovered in the double 
compound of barium metaplumbate and barium 
manganate a useful catalyst for the atmospheric 
oxidation of ammonia to nitric acid at 500° C. In 
addition to the work on lead compounds, he pub- 
lished numerous papers on other chemical subjects 

De E. F J. Love. 

The University of Melbourne has suffered a loss 
in the death, on Mar 8, of Dr E. F J. Love, formerly 
senior lecturer in natural philosophy. A brother of 
Prof. A E. H Love, he was born in Weston-super- 
Mare in 1861 ; he became a scholar of St John’s 
College, Cambridge, and, after a short period as 
lecturer in physics in Birmingham under Prof 
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Poynting, he was appointed to Melbourne in 1888. 
While he maintained a close interest in all branches 
of physics, his main interest centred m geodesy and 
thermodynamics. In 1893 he published an account 
of a measurement of g at Australian stations, and 
at the time of his death he was secretary of the 
geodesy committee of the Austrahan National Ee- 
search Council. Dr. Love was president of Section 
A of the Australasian Association for the Advance- 
ment of Science in 1907, when he spoke on the 
thermodynamics of the voltaic cell, and during his 
teachmg work in the University of Melbourne he 
came to be recognised as an authority on thermo- 
dynamics. Acoustics was another interest, and 
durmg the last few years he has applied the results 
of Sabine to the remedying of some local halls that 
had been acoustically defective He was president 
of the Victorian branch of the British Astronomical 
Association from 1899 until 1903 At the end of 1927 
he retired from active teachmg duties, and he then 
presented to the University a valuable collection of 
scientific periodicals and works on geodesy 


We regret to announce the following deaths 

Prof. Henri Andoyer, professor of astronomy at the 
Sorbonne in Paris since 1903, and an associate of the 
Eoyal Astronomical Society, on June 12, aged sixty- 
six years. 

Prof. Franz Keibel, director of the anatomical and 
biological institute, Berlin, and a member of the 
Prussian Academy of Sciences, author of the “Normen- 
tafeln” of vertebrate development, and with Franklin 
P. Mall of “ Handbuch der Entwicklungsgeschichte 
der Menschen ”, on April 27, aged sixty-seven years. 

Prof. Charles Moureu, professor of organic chemistry 
at the College de France and an honorary fellow of 
the Chemical Society, aged sixty-six years. 

Mr. Robert Ridgway, member of the National 
Academy of Sciences, curator of the division of birds 
in the U.S. National Museum since 1876, who was a 
past president of the American Ormthological Union 
and an honorary member of the British Ornithological 
Umon, on Mar. 25, aged seventy-eight years 

Dr Charles E de Medicis Sajous, professor of 
applied endocrinology in the graduate school of medi- 
cine of the University of Pennsylvania, and president 
in 1917 of the American Association for the Study of 
Internal Secretions, on April 27, aged seventy-six 
years. 

Mr. M. B. Oldfield Thomas, FES., for many years 
assistant m charge of Mammalia, British Museum 
(Natural History), on June 16, aged seventy-one 
years. 
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News and Views. 


We have received from Dr W. G. W’^oolnough, 
geological adviser to the Australian Commonwealth 
Government, some comments on the leading article 
in Nature of Mar. 2, dealing with the place of biology 
in school science. This article, while stressing the 
unfortunate consequences of the neglect of biology 
in the schools curricula, pointed out that unless 
biology was approached through the medium of 
physics and chemistry the discipline of exact and 
critical thinking that these sciences confer might be 
seriously weakened. Dr. Woolnough beheves that 
“ it is the very inexactness of the ‘ biological ’ sciences 
winch trains those habits of observation as opposed 
to mampulation, and which brings out the faculty 
of discrimination which is the essential of true 
scientific research ”. But this is only true provided 
the student has already some basis of observational 
and mampulative traimng on which to develop his 
faculty of discrimination ; the whole point of the 
article was to show that physics^ chemistry, and 
mathematics could not be displaced from this service 
by biology. 

That this is so is well shown by the actual illustra- 
tion given by Dr. Woolnough in support of his views. 
After much experience in teaching microscopical 
petrology he has found the heuristic method most 
effective. The meamng of such terms as refractive 
index, double refraction, cleavage, etc , is demonstrated 
to the students, who are then encouraged to make 
their own discoveries, aided only by a simple tabular 
guide and their text-books. But this method is only 
effective because the working material can be rehed 
on not to ‘ play tricks ’ with the young student. 
Cleavage and double refraction, for example, are 
definite physical phenomena : a doubly refractmg 
crystal does not suddenly change its mind and 
become opaque for a few days, whereas superficially 
erratic behaviour of this order is a commonplace in 
biology Had his duties been connected with bio- 
logical instead of non-biological instruction — ^with, 
say, mycology instead of petrology — he would have 
been brought up against this essential difference. 
It IS precisely because exact physical science is the 
foundation of Dr. Woolnough’s teaching methods 
that he is able to use the method at all. 

Cornwall has produced many distinguished 
engineers and men of science, but none more worthy 
than Humphry Davy It was therefore very fitting 
that Penzance should do honour to her most dis- 
tinguished citizen, who was born just opposite the 
spot where his statue now stands, and where the cele- 
bration was carried out. At noon on June 8 the mayor 
and council of Penzance and the following • Sir 
Humphry Davy Bolleston, Col R Humphry Davy 
and his wife, and R Davy (descendants of the family); 
Sir Ambrose Fleming, representing the Royal Institu- 
tion ; Dr. J. Symons (president), E. H. Davison 
(secretary), and members of the Royal Geological 
Society of Cornwall ; J. C. Tregarthen (president), 
J. R Pauli (secretary), and members of the Royal 
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Institution of Cornwall ; H. Jenner and W. L. Fox 
(past presidents), E. W. Newton (secretary), and 
members of the Royal Cornwall Polytechnic Society ; 
W. E T. Hartley, principal. University College, 
Exeter, and others met at St. J ohn’s Hall, and walked 
in procession to the statue, where a platform had been 
erected, and m the presence of many thousands 
several speeches were made. 

The Mayor of Penzance, Mr. W. G Goodfellow, said 
in the course of his remarks • We are met here to-day 
to do honour to the memory of one of the illustrious 
sons of this borough. Of the three learned societies 
of Cornwall responsible for arranging these celebra- 
tions, two of the presidents are Penzance men, born 
near this spot, as also was the case with Sir Humphry 
Davy himself. Dr. Symons and Mr. Tregarthen then 
laid a wreath of laurel on the monument. Dr. 
Symons, speaking on behalf of the three learned 
societies of Cornwall, said that a former mayor. Dr. 
Richard Pearce, on the occasion of his laying the 
foundation stone of the present Market House in 1836, 
remarked that the site of the assembly would ever be 
considered as memorable. It was here that the 
greatest philosopher of the age first devoted Inmself 
to that science which rendered his name immortal ; 
“ Humphry Davy was born m the house just below, 
where he resided with his parents until they removed 
to Varfel, Ludgvan, when he was six years of age”. 
It is somewhat a remarkable coincidence that the 
laying of this wreath should have devolved upon two 
who were born within a few yards of his birthplace, 
and who are now the presidents of two of the Royal 
societies of Cornwall Mr. J. C Tregarthen, speaking 
on behalf of the scientific societies of Cornwall, thanked 
the Mayor for the civic welcome and said that Davy’s 
almost last words were: ‘ ‘ I have added some little to the 
quantity of human knowledge, and I have endeavoured 
to add something to the quantity of human happiness”. 
A public meeting was held in the Pavilion in the after- 
noon, at which the speakers were Sir Humphry Davy 
Rolleston, Sir Ambrose Fleming, and others ] 

Mr R. a. Watson Watt announced in his Symons 
Memorial Lecture to the Royal Meteorological Society 
(see Nature, April 6, p. 545) that current weather 
maps were to be broadcast from Daventry (5XX), 
and a specimen synoptic chart as received by wireless 
was reproduced in our columns. Airangements have 
been completed by the Meteorological Office, Air 
Mimstry, the British Broadcasting Corporation, and 
Messrs Wireless Pictures (1928), Ltd , for the experi- 
mental issue from Daventry (5XX) of such weather 
maps by the Fultograph process between 2 o’clock 
and 2.25 P m. on Tuesdays and Thursdays, and 
transmission commenced on June 18. The map will 
be prepared by the Meteorological Office and is 
similar in form to those published in the Press. It 
shows the conditions over the British Isles and the 
neighbouring sea areas, and is not only of interest to 
many who receive the official forecasts and like to 
visualise the conditions on which they are based, but 
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should also be of great value to those who have 
sufficient knowledge of the weather to be able to base 
forecasts for their own locality upon it The great 
difficulty in the past has always been to get weather 
maps delivered quickly enough for practical use to be 
made of them. Wireless transmissions will overcome 
this difficulty;, and though during the experimental 
period the 7 am weather map will not be broadcast 
before 2 pm, should the experiment prove successful 
it may be possible to arrange for an earlier trans- 
mission 

The publication of two volumes of the Annual 
Report of the Bureau of American Ethnology within 
a short period of one another emphasises the extent 
and value to anthropological science generally of the 
researches which are being earned out under official 
auspices in the United States. In the interests of 
research workers in other parts of the world it is to 
be regretted that publication of these reports is much 
delayed. Early publication of a record of results is 
most desirable even if that means postponement of 
comparative study. In this matter the promptness 
with which the British Museum has published the 
results of its investigations in Honduras is worthy 
of much praise and also emulation by other official 
institutions. In the present case the forty-second 
Annual Report, which was the earlier to appear, 
carries us only to 1925 Much important work has 
been done since then; The forty-first Report, which 
has only just appeared, covers the work of five years 
from 1920 to 1924 Although it must be recognised 
that the permanent value of these volumes lies in the 
“Accompanying Papers”, in which members of the 
staff record the result of their investigations, yet the 
brief introductory reports of the chief, Dr. W J. 
Fewkes, are of the greatest interest to those in other 
countries who wish for an authoritative survey of 
the general trend of investigations in American 
archaeology and ethnology. In the present instance 
in the years under review there has been a great 
increase in popular interest in the aborigines, and 
this has strengthened a movement to preserve as 
national monuments important ancient sites of ab- 
original culture. It IS also to be observed that a 
sense of responsibility towards the Indian is growing, 
a gratifying if somewhat belated sentiment. 

It is interesting to note how, in the years covered 
by the forty-first and forty-second Annual Reports 
of the Bureau of American Ethnology, the area 
covered by the work of the Bureau is being extended 
to wider fields. A beginning has been made in ex- 
amimng and attempting to preserve such vestiges of 
the ancient culture of Alaska as have survived. 
Within the United States themselves, the south- 
western area, not unnaturally in view of its cultural 
importance, for long almost absorbed the resources 
of the Bureau. Now, however, attention is being 
turned to the south-east. To the forty-second Report 
Mr. John R Swanton contributes two papers dealing 
with the Creek Indians and one in which he reviews 
the information relating to the aboriginal culture of 
the south-east to be found m the writings of the early 
Enghsh, French, and Spanish writers, as weD as the 
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material collected by himself The late Mr. William 
E Meyer, a lifelong student of Indian antiquities and 
culture, though not a professional archseologist, is the 
author of a study of Indian trails of the south-east. 
A paper by the same author on two prehistoric villages 
in middle Tennessee is included in the forty-first 
Annual Report. The Gulf area, which falls within 
this south-eastern zone, is peculiarly important for 
American ethnology, as the earliest inhabitants appear 
to have been a br achy cephalic type such as is found 
nowhere else in America A third extension which 
will be of much moment for the work of the Bureau 
in the future arises from its responsibility for work in 
Hawaii. As a result of a preliminary survey of the 
Hawaiian material, made when the Pan-Pacific Con- 
gress was held at Honolulu, it has been pointed out 
that the study of Hawaiian culture involves an ex- 
tension to Samoa and other parts of the Pacific — a 
suggestion which has already borne fruit, for since 
the date of this report much valuable work has been 
done by American investigators m the Pacific This 
emphasises the reflection from which we started, that 
early publication of these reports is greatly to be 
desired. 

The Faraday Society is arranging a general discus- 
sion on “ Molecular Spectra and Molecular Structure ”, 
which will be held at the University of Bristol on 
Tuesday and Wednesday, Sept. 24 and 25 A general 
introduction to the subject will be given by Prof 
W. E. Garner and Prof J E Lennard -Jones. The 
subject will be discussed in three sections, namely, 
band spectra in the visible and ultra-violet, which will 
be specially introduced by Prof. 0. W Richardson , 
the Raman effect, to be introduced by Sir C. V. 
Raman , and infra-red spectra, which will be intro- 
duced by Prof. C. Schaefer in respect of solids, Prof. 
J. Lecomte in respect of liquids, and Sir Robert 
Robertson in respect of gases Papers have already 
been promised by Mr. S. Barratt, Prof. G. B. Bonino, 
Prof J. Cabannes, Prof W E. Curtis, Prof P Daure, 
Prof I. W. Ellis, Prof. V. Henri, Prof E. Hulth6n, 
Dr R. C Johnson, Prof V. Kondratjew, Prof E F. 
Barker and Prof C. F Mever, Dr A. M Taylor, and 
Mr F. I. G. Rawlins. In addition, contributions are 
expected from Prof. R T. Birge, Dr H. A Deslandres, 
Prof. F. Hund, Prof. R. S. Mulhken, and Prof. R. W, 
Wood. 

As in the case of recent successful discussions 
arranged by the Faraday Society, all the papers will 
be issued m advance proof, and the authors will be 
invited to devote a few minutes only to directing 
attention to points which they deem to merit special 
discussion, so that there will be adequate time for 
a lively general discussion. By the kindness of the 
Coimcil of the Umversity of Bristol, members and 
visitors will be accommodated at the newly opened 
Wills Hall. Particulars of arrangements can be 
obtained from the secretary of the Faraday Society, 
13 South Square, Gray’s Inn, W.C.l. Cheap railway 
facilities will also be obtainable for those attending 
the meeting. In view of the exceptionally large 
number of guests from abroad who will be attending 
this meeting, it is expected that there will be a 
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correspondingly large attendance of Biitish workers. 
The Society extends a cordial invitation to all those 
interested, whether they are members of the Society 
or not, and in particular invites research students 
to be present. 

The dangers attaching to ignorant treatment and 
working of different types of land are well known to 
the practical agriculturist The subject was discussed 
{Daily News Bulletin, Science Service, Washington, 
D.C ) by Mr. Paul Redington, chief of the Bureau 
of Biological Survey, when speaking at the banquet 
of the Third New England Forestry Congress held 
in Hartford, Conn After alluding to the fact that 
much of their forest land is more profitable for pro- 
ducing wood and game animals, Mr Redington ex- 
pressed the opinion that m the present era of agri- 
cultural depression through over-production it is a 
mistake to increase the area of farm lands by draining 
and breaking up of swamps and shallow lakes “ Too 
largely he said, “ in the past such areas have been 
looked upon as something merely to be drained to 
get rid of the water and make the land available for 
the production of farm crops and live stock In 
many instances this has reclaimed land that was 
utterly unsuited for such production, and at the same 
time it has destroyed it for uses to which it might 
have been more profitably devoted So long as there 
IS more land available than is needed for agricultural 
and live-stock production, which is the case in the 
United States, extensive drainage projects are, in my 
opinion, misdirected effort ” From a different view- 
point the caution applies with equal force to Great 
Britain We are not in the position of having more 
land available than is required for agricultural 
purposes ; but it is not in doubt that considerable 
areas of undeveloped lands in the country will not 
respond to expensive drainage operations and become 
thereby of value for agricultural purposes The first 
step m the treatment of much of this land is by way 
of afforestation Drainage works with the latter 
object in view are comparatively inexpensive and 
will not involve the larger scale and excessively costly 
operations (with probable disaster as their outcome) 
which are now being announced in some quarters as 
a panacea for unemployment. 

In the May issue of the J ournal of Chemical Educa- 
tion C A. Kraus and S T Arnold describe the results 
of an investigation into the training which chemists 
should have before entering chemical industry. They 
visited a number of industrial and research labora- 
tories in the United States and collected repre- 
sentative opinions from research directors and works 
managers. From a collation of these opinions, it 
appears that graduates who propose to adopt an 
industrial career should have a thorough knowledge 
of general analysis, particularly quantitative, a sound 
working acquaintance with fundamental organic 
chemistry, facility in the use of English, and a reading 
knowledge of foreign languages, especially German 
Training m industrial chemistry and in engineering 
was not stressed, but it was felt that the student 
should have a reasonably good equipment in mathe 

No 3112, VoL. 123] 


matics and physics, emphasis being laid upon the 
importance of theimodynamies There was little 
demand for a knowledge of the latest developments 
of academic chemistiy, but the desirability of a year’s 
po&t-giaduate lesearch was urged by practically 
everyone Stress was also laid upon personality It 
would be interesting to know the views of English 
industrial chemists upon this matter, since a large 
number — probably the majority — of graduates in 
chemistiy at British universities enter the chemical 
industries, and it is clearly of great importance to the 
jountry as a w'hole that they should reach their 
maximum efficiency as cpiickly as possible In- 
identally, the foremost position assigned to analytical 
chemistry may be commended to the attention of 
science masters m the schools, where there is a notice- 
able tendency to cut down analysis to a minimum. 

Reference was made m our issue of Dec 17, 1927, 
p. 890, to the Belgian National Fund for Scientific 
Research, which was inaugurated at the centenary 
elebrations held that year of the famous Cockerill 
Works at Seraing According to the Times of J une 1 2, 
within a year a sum of no less than £640,000 was 
given by some 1200 subscribers, and grants have been 
made to 30 engineers and scientific workers to enable 
them to carry on original investigation under their 
employers. Subsidies have also been allocated to 
research students The romantic story of the 
Cockerill firm, which employs several thousands of 
workmen, begins with the Lancashire mechanician, 
William Cockerill (1769-1832), who after some adven- 
tures in Russia and Sweden settled in Belgium m 
1799 and entered into a contract to supply spinning 
machines, thus introducing into that country an 
industry of which England had previously had a 
monopoly. It was his sons, Charles, James, and John 
who in 1817 founded the factory at Seraing, John, 
in 1835, becoming the sole proprietor He died of 
typhoid fever while on a visit to Russia in 1840, but 
in 1867 his remains were removed to Belgium. Owing 
to the German occupation, the centenary of the works 
could not be celebrated in 1917, but on the one 
hundred and tenth anmversary of their establishment 
important gatherings were held, and it was then that 
the Kang of Belgium made the appeal for the creation 
of the National Research Fund. 

A PRELIMINARY programme has been issued for the 
one hundred and tenth annual meeting of the Swiss 
Society of Natural Sciences The meeting will be 
held at Davos on Aug. 29-Sept. 1, under the presidency 
of Dr W. Schibler, and the proceedings will be divided 
up among seventeen sections The programme 
includes lectures by Dr. W Morikofer, of Davos, on 
problems of meteorological radiation research ; by 
G. Bener, of Chur, on mountain road construction and 
science ; by Prof. R Staehehn, of Basle, on the 
physiology of Ingh altitudes ; by Prof. E Guy6not, 
of Geneva, on the hypothesis of morphological 
terntories in biology; and by Prof. R. Doerr, of 
Basle, on the submicroscopic forms of life. Excur- 
sions to the Svnss National Park, to one of the 
institutes for the study of the physiology of high 
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altitudes, to the Davos observatory, and to other great interest, with the discussions which followed 


places of interest, are being arranged. All corre 
spondenee should be addressed to the secretary 
Dr. W. Mdrikofer, Observatoire physico-meteoro- 
logique, Davos-Platz. The titles of communications 
for the sectional meetings should be sent in by 
June 30. 

The Annual Beport of the Imperial Institute for 
1928 IS a record of many useful activities in the 
investigation of agricultural and mineralogical prob 
lems, the answering of inqmries, and the promotion 
of various educational projects. Among the investi- 
gations there may be mentioned the examination of 
Tasmanian stringybark pulp, which showed its value 
in the manufacture of artificial silk ; tests which prove 
that Indian hemp is equal to European hemp in its 
resistance to fresh and salt water ; the suitability for 
brick and tile making of clays from various parts of 
the British Empire, and the examination of many 
mineral specimens These are only a few examples 
of the kind of work which now engages the Imperial 
Institute, and they show its importance in research 
into the economic value of various parts of the British 
Empire. 

A DESCBiPTiVE pamphlet on the Hudson Bay 
Begion, with many illustrations and maps, has been 
issued by the Natural Resources Intelligence Service 
of the Canadian Government. The forthcoming com- 
pletion of the Hudson Bay railway to Churchill, in 
providing a new route to a vast region, revives interest 
in the resources of this part of Canada After physical 
and historical introduction, the pamphlet continues 
with a description of the forests, minerals, water- 
power, and game. Gold, silver, and copper-zinc ores 
have been located and in some places are being 
worked. The pamphlet, which contains no exagger- 
ated claim for this part of Canada, is an interesting 
example of the way in which lands that were formerly 
little known were assumed to be of no value, but are 
now proving relatively attractive and at any rate not 
imworthy of considerable attention. 

The seventh congress of the Far Eastern Associa- 
tion of Tropical Medicine, held at Calcutta in 
December 1927, was the subject of an article in 
Nature of Mar. 3, 1928. The Transactions of the 
Congress are now in course of publication (Calcutta . 
Thacker’s Press and Directories) in three large 
volumes, each of approximately 1000 pages, of which 
the first has already been received. The growth of 
the work done by successive congresses may be traced 
by the size of the Transactions, which has gradually 
increased in successive issues , those of the congress 
held in Hong-Kong in 1912 were contained in a single 
volume of 399 pages, while those of the sixth congress 
held in 1925 in Japan reqmred two volumes and 2313 
pages. The present volume comprises the proceedings 
of Sections I. and 11. — the subjects of medicme and 
dermatology, pathology, surgery, ophthalmology, 
gynecology and diseases of pregnancy, mental 
hygiene and psychiatry, radiology, dentistry. State 
medicine, general and special hygiene, and maternity 
and child welfare. Eighty-seven papers, many of 
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their reading, are contained m the present volume, 
which is illustrated by 61 plates, mostly in half-tone. 
The editor, Lieut. -Col. J. Cunmngham, is to be con- 
gratulated on the result of his labours. The two 
volumes still to appear, which will contain the papers 
on such subjects as plague, cholera, leprosy, tubercu- 
losis, bacteriology, protozoology, malaria, kala-azar, 
medical entomology, helminthology, diseases of 
nutrition and deficiency diseases, immunology and 
chemotherapy, and rabies, promise to be even more 
interesting than the present on© to the general scientific 
reader. 

A NEW volume of that comprehensive work entitled 
'‘Nauka Polska” (Polish Science), published by J. 
Mianowski, Warsaw, for the Institute for the En- 
couragement of Scientific Works, has recently been 
issued. This quarto volume of nearly 700 pages is 
the result of the collaboration of seventy-five leading 
scientific workers, who have reported upon the means 
of orgamsing and developing education and research 
m science subjects in Poland. Much attention has 
evidently been devoted to a consideration of the im- 
mediate and future needs of the scientific institutions 
m the nation’s various centres of learning, but public 
attention is also directed to the progress already made 
during the past decade “Nauka Polska” not only 
includes the natural and physical sciences and their 
numerous subdivisions, but also gives an account of 
work in Poland on psychology, criminology, aerodyna- 
mics, technology, geography, ethnology, philology, 
architecture, etc. Interest has hitherto been most 
concentrated on the applied sciences, such as the 
technology of the metals. It will be recalled that the 
president of the country, Prof, I. Moscicki, is himself 
a distinguished chemist and was formerly director of 
the Chorzow Fixation of Nitrogen Industry in Polish 
Silesia. Until recently it was not possible to form an 
opmion of the extent of the scientific work which was 
bemg conducted in Poland since investigators pub- 
lished their results m Russian or German journals. 
Whilst this is no longer the case, one difficulty remains, 
namely, the fact that researches appearing in Polish 
publications only become known to scientific workers 
abroad through the various abstracting journals. 

The Herbert Spencer lecture delivered at Oxford 
on May 14, 1929, by Dr. C S. Myers had for its sub- 
ject ‘‘Psychological Conceptions in Other Sciences” 
(London: Oxford Umversity Press. 2^. net) The 
speaker is thus reversing the conventional practice 
of interpreting the ‘ higher ’ sciences in the language 
of the ‘lower’. There is a growing belief among 
physicists that it is impossible to predict what an 
individual atom or electron will do or which of the 
possible jumps of a quantum will occur next. The 
psychologist, whose chief preoccupation has been 
with the individual, even when that individual was 
recogmsed as part of a group, has found mechamsra 
everywhere, yet prediction with regard to the in- 
dividual impossible. Dr. Myers in the lecture in- 
quires how far knowledge of the mental world is 
helpfully applicable to the material world. He 
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reviews various problems, such as the distinction 
between primary and secondary qualities, estimation 
of weight and appreciation of colour, the intensity of 
sensations, and shows how, with the development of 
knowledge, ideas of the ‘ absolute ’ have been gradually 
replaced by those of the ‘ relative Physics also 
has progressed along a similar path, and in place of 
the older notions of substance and absoluteness is 
finding itself occupied more and more with structure 
and entities in themselves unknowable and un- 
imaginable The lecture is very mterestmg and 
suggestive and the point of view original It should 
prove stimulating to all scientific workers who are 
interested in the more ultimate problems of knowledge. 

The Huxley Memorial Lecture for 1930 of the 
Imperial College of Science and Technology will be 
dehvered by Prof. Graham Wallas, emeritus professor 
of political science in the University of London, on 
Monday, May 5, 1930, at 5.30 p m 

A SMAHL earthquake was recorded at Kew Ob- 
servatory on June 10 The first tremors reached the 
Observatory at 23 h 7 m. 51 s GMT The shock 
originated under the Arctic Ocean about 200 miles 
from the Norwegian coast and about 250 miles from 
Tromso, near latitude 71° N., longitude 9° E. A large 
earthquake was recorded at the Observatory on June 
17. The first tremors arrived at 23 h. 7 m. 37 s. 
G.M.T., and the epicentre is estimated to have been 
about 12,000 miles away. 

The Albert Medal of the Royal Society of Arts for 
the current year has been awarded by the Council, 
with the approval of the president, the Duke of 
Connaught, to Sir Alfred Ewing, Principal and Vice- 
Chancellor of the University of Edinburgh, “ for his 
work on magnetism and his services to techmcal 
education”. The Medal was founded in 1863 as a 
memorial to Prince Albert, and is awarded each year 
“ for distingmshed merit in promoting arts, manu- 
factures, and commerce”. 

At a meeting of the executive committee of the 
Imperial Botanical Conference (1924), held in London 
on Jan. 18 last, it was decided to arrange a short 
Imperial Botanical Conference to be held immediately 
before the International Botanical Congress in 1930 
The Imperial Botanical Conference, which it is in- 
tended should last only one day, will meet in London 
on Friday, Aug. 15, 1930, at the Imperial College of 
Science and Technology, South Kensington, S.W.7. 
The agenda before the conference will be purely of a 
business nature. The proposal to hold a further 
Imperial Botanical Conference in 1935, on lines similar 
to that held in 1924, will be discussed, and, if necessary, 
the appropriate organisation for convening the con- 
ference will be arranged. Reports of the committees 
which have dealt with the resolutions of the 1924 
conference will be received. 

The January-March issue of The World's Health 
(Vol. 10, No. 1), the organ of the League of Red 
Cross Societies, is presented to readers in quarterly 
form as an experiment. A survey of the present 
position of leprosy is commenced in this number, 
with articles on leprosy in Japan, Siam, and Columbia. 
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The Medical Directory Guide to “British Spas and 
Climatic Health Resorts ” for 1929, edited by Dr 
R. Fortescue Fox, has been issued by Messrs. J. and A. 
Churchill, 40 Gloucester Place, W 1, price 1^. In- 
formation IS given of the medicinal waters and spas 
of Great Britain and of marine and inland health 
resorts, with the clinical indications which may influ- 
ence the choice of a particular spa or resort for a 
patient. 

The monthly publication of the Air Ministry known 
as the Marine Observer fills an important place in 
meteorological research with its copious notes supplied 
by observers at sea on various phenomena, and its 
abundant charts and illustrations A feature of 
recent numbers has been the general articles compiled 
at the Air Mimstry on various aspects of marine 
meteorology. These are valuable chapters, not only 
to sailors, but also to students The May issue 
contains a long article on the formation, occurrence, 
and prediction of fog, and another article on the 
local wmds of the Mediterranean and Black Seas. 
The April number had an account, illustrated by many 
charts, of the distribution of ice in the western North 
Atlantic, with special reference to the work of the 
United States Marion expedition in Davis Strait in 
the summer of 1928. 

We have recently received copies of a number of 
Leaflets issued by the Ministry of Agriculture and 
Fisheries, which have been rewritten in order to 
bring them up-to-date with advances in knowledge. 
The Leaflets deal with various pests affecting agri- 
culture and serve to keep the farmer and grower 
advised as to the best practical measures for con- 
trolling such enemies Apple capsids are of particular 
interest because they have only become serious pests 
during the present century, and a good deal of research 
has been, and is still being, concentrated upon them. 
The latest Leaflet on the subject was rewritten in 
August 1928 and revised in January 1929 in order to 
bring to public notice the results of recent practical 
researches Other Leaflets deal with onion fly, slugs 
and snails, insecticides, and kindred subjects. 

A CATALOGUE of books on chemistry and chemical 
technology has been issued by Messrs H. K. Lewis 
and Co., Ltd , 136 Gower Street and 24 Gower Place, 
W.C.l. It contains particulars of a large number 
of books arranged under a very convenient system of 
classification. 

Messrs. Francis Edwards, Ltd., 83 High Street, 
Marylebone, W. 1, have just circulated a handsome 
illustrated catalogue (New series, No. 2) of some 1000 
books, pamphlets, and engravmgs relating to North 
America, which should be of interest and value to 
geographers and historians. The catalogue contains 
facsimile reproductions of the title-pages of many of 
the works listed , also bibliographic notes on some of 
the volumes. 

Messrs. C. Baker, 244HighHolborn, London, W.C.l, 
have sent us a copy of the new issue of their classified 
list of second-hand scientific instruments (No 94). 
This list is now sent out twice a year only. As usual. 
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the list contains a comprehensive selection of micro- 
scopes and microscope accessories, and there is a 
large section on surveying instruments, which, it may 
be noted, are let out on hire. Arrangements can also 
be made for hiring other apparatus. Other sections 
deal with projectors, telescopes of various kinds, and 
various physical apparatus. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned • — ^A jumor 
assistant at the Forest Products Research Laboratory, 
Princes Risborough — The Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, Westminster, S.W.l (June 25) A geologist 
in the Geological Survey Office, Department of In- 
dustry and Commerce, Irish Free State — The Secre- 
tary, Civil Service Commission, 45 Upper O’Connell 
Street, Dublin (June 26) A junior lecturer in the 
department of pathology of the Umversity of Liver- 
pool — The Registrar, The University, Liverpool 
(June 27). A head of the school of engineering at 
The Polytechnic, Regent Street — The Director of 
Education, The Polytechnic, Regent Street, W 1 
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(Jime 28), An assistant lecturer in machine drawing 
and design in the engineering department of the 
County Technical College and School of Art, Newark 
— ^The Secretary, County Technical College and School 
of Art, Newark (June 29) A number of junior 
assistants at the National Physical Laboratory — The 
Director, National Physical Laboratory, Teddington 
(June 29) A wireless engineer under the Govern- 
ment of Nigeria for the Posts and Telegraphs Depart- 
ment — ^The Crown Agents for the Colomes, 4 Millbank, 
S W 1 (quoting M/1267). An assistant lecturer in the 
department of biology of the Huddersfield Technical 
College — The Director of Education, Education Offices, 
Huddersfield A lecturer in chemistry and physics in 
the school of pharmacy of the Merchant Venturers’ 
Techmcal College, Bristol — The Superintendent, 
Merchant Venturers’ Technical College, Bristol. A 
lecturer in building and civil engineering at the 
Royal Technical College, Salford— The Secretary for 
Education, Education Office, Salford. An assistant 
in the mechanical engineering laboratory of Uni- 
versity College, London — The Secretary, University 
College, Gower Street, W C.L 


Our Astronomical Column. 


The Total Solah Eclipse op May 9 — ^Dr. Baade, 
of Bergedorf Observatory, was stationed at Sogod in 
the Philippine island of Cebu. He reports in Astr. 
Nach , 5630, that cirrostratus clouds interfered with 
the photography of the outer corona , but very 
successful plates of the inner corona were obtained, 
which show its structure clearly. Rev TER. 
Phillips exhibited at the meeting of the Royal 
Astronomical Society on June 14 some prints of the 
corona obtained by Dr R Waterfield at Iloilo, 
Philippines. The extension shown on these was about 
one solar radius, but the negatives showed it a good 
deal further. There appeared to be much less exten- 
sion of the corona near the sun’s poles than else- 
where , this is a famihar feature at sunspot mimmum 
but less common near maximum. 

The Futuhb of the Sen. — The above is the title 
of the first of three articles by Dr. Harold Jeffreys 
on geology and the related sciences to appear in the 
Realist , the first is m the June issue Dr Jeffreys 
notes that the hypothesis of the contraction of a 
great rotating mass of gas with an accompanymg 
shedding of equatorial rings (originally propounded 
by Laplace and developed by Roche, Helmholtz, 
Kelvin, Lane) was held by many astronomers up to 
the beginmng of this century ; it was gradually 
discarded on two grounds ; it gave an insufficient 
time-scale, and there were grave dynamical difficulties 
in connexion with the moments of momentum of the 
sun and planets 

Part of the contraction hypothesis was held imtil 
the year 1924 ; the dwarf stars were supposed to be 
those that had contracted beyond the point of con- 
tinuing to have a purely gaseous constitution, so that 
by Lane’s law their temperature would now dechne 
Eddington then concluded by theoretical reasonmg 
that the rate of radiation of energy should depend 
almost wholly on the mass of the star. On plotting 
the stars of known mass he found that both giants 
and dwarfs lay on the same curve, and that the state 
of perfect gas continued much longer than was pre- 
viously supposed, owing to the stripping off of the 
outer rings of electrons in the stellar atoms A strong 
confirmation of the correctness of this conclusion was 
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afforded by the demonstration of the great density 
of the companion of Sinus, which at the same time 
gave a proof of the shift of spectrum lines in a strong 
gravitational field which Einstein had predicted. 

The energy of stellar radiation is now ascribed to 
the conversion of the stellar matter into light and 
heat ; the details of the process are still obscure, but 
it IS conjectured that colliding protons and electrons 
may cease to exist as matter, becoming simply radia- 
tion The energy in the atom is so great that the 
possible life of the stars is extended from a few million 
years to many millions of millions. The former con- 
tradiction between the estimated past duration of the 
sun and that of the earth has thus been completely 
removed. 

The Opacity of Stellah Atmospheres — The 
Bakerian Lecture at the Royal Society was delivered 
on June 6 by Prof. E. A. Milne on the subject of the 
opacity of stellar atmospheres He notes that the 
problem involves the study of the property of layers 
of gas, given the amount of the energy flux, and the 
intensity of the gravitational field it is further 
necessary to consider the effect of changing tempera- 
ture m comparing the different spectral types, and 
the effect of absolute magnitude m comparing different 
stars of the same spectral type It is pointed out 
that there is no sharp boundary between photosphere 
and reversing layer, but that one merges into the 
other The solution of the problem depends largely 
on study of the contours of spectral lines, that is, on 
the determination of their intensities at different 
distances from the centre of the lines. The method 
IS applied to a zinc triplet m the spectra of Capella 
(bright component) and the sun, wj^hich are taken as 
a typical giant and dwarf of type GO The absorption 
coefficient k is found to be 300 for the sun and 60 for 
Capella Miss Payne found k= 150 for A -type stars, 
which IS in satisfactory accordance. Once a is known 
the number of atoms above the photosphere can be 
calculated on certain assumptions for the different 
elements. It is shown that the dependence of k on 
the electron pressure P is confirmed by the fact that 
observation indicates an effect depending on absolute 
magnitude for stars both at low and high temperatures. 
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Sex and Infant Mobtality. — The ditference in. 
the mortality of the sexes dming infaacy is one of the 
most significant indications available of the con- 
stitutional factor in disease. During infancy the 
environment is uniform for both sexes, so that 
variation in the mortality rate between males and 
females may be attributed to variation in the sex 
response to environmental factors From this point 
of view, Dr Harry Bakwin has analysed the infant 
mortality throughout the United States registration 
area for the ten-year period 1915-1924 inclusive 
{Human Biology, vo\ 1, No. 1, 1929). Male mortality 
far exceeded female under one year of age, to every 
100 female deaths there were 130 to 134 deaths of 
males. The difference is not confined to the first year, 
but IS most marked at birth and decreases with age 
until m the fourth year the death-rate is about equal 
for the two sexes. But there are two exceptions to 
the gradual decrease • on the third day of life the 
mortality difference between the sexes is more marked 
than at birth, and it is also more marked during the 
second month than duiing the first. Since 1900 there 
has been a fall in infant mortality, but it would appear 
that relatively more females than males have bene- 
fited, for coincident with the common fall there has 
been a rise m the sex mortality ratio There are 
seasonal differences m the ratio, as well as regional 
differences, England, Wales, and Scotland having a 
high ratio, whereas it is low in Italy, Japan, Jamaica, 
and Spam In rural commumties, moreover, the ratio is 
lower than in city areas. 

A Pbe-Islamic God of Arabia. — In the Indian 
Antiquary for May, Ch. Muhammed Ismail figures and 
describes an image of the god Wadd sculptured on a 
stone now in the Prince of Wales’s Museum of Western 
India and formerly in the possession of the Bombay 
branch of the Royal Asiatic Society. The importance 
of this image is that out of a large number of Arabian 
sculptures and stones with inscriptions mentioning 
the god Wadd, this is the only one of which the words 
purport to say that it is the image of the god Wadd. 
Owing to a misreading, a decipherment by James Bird 
m 1844 failed to identify it Wadd was the most 
important of the pre-Islamic gods of Arabia, that is, 
of the peace-loving and commercial citizens of Himyar 
and Saba, who difiered widely from the wild Bedouin. 
All ancient Arabs wore talismans bearing his name, 
and temples were dedicated to him as the god of love 
and happiness. His image has been described by an 
Arab commentator as that of a tall man wearing a lorn 
cloth with another cloth over it, a sword hanging 
round his neck, and with a bow and a quiver, in front 
of him a lance with a flag attached to it. The present 
figure differs. The god is shown as a short man 
wearing a kilt. On his head is a close-fitting cap with 
a long tassel which seems to represent a strand of hair 
Bedouins who come to Aden from the hinterland 
still shave the lower parts of the head, but keep a 
tuft or sometimes a long strand of hair on the crown 
The author comments on the neglect of Arabian 
antiquities by the Indian Government in Aden and 
its hinterland, which is under its jurisdiction, but 
notes that, stimulated by Sir John Marshall’s interest 
in field work, the Aden Historical Society is taking up 
this important subject 

Adaptations of the Pelvis in Marsupials — 
The marsupials show so wide a range of habits that a 
comparative study of the pelvis in relation to function 
has, in the hands of Herbert Oliver Elftman, afforded 
some clear evidences of special adaptation {Bull. 
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Amer Mus Nat Hhst., March 1929). Much of the 
adaptation is associated with locomotion. Thus m 
arboreal forms there are largely increased muscles of 
adduction and a more open acetabulum allowing 
greater freedom of motion of the femur. Leaping 
forms, w^ith their exaggerated hmd limbs, require an 
elongated post-acetabular portion of the pelvis to 
provide leverage for the hamstrings, the ilium has an 
outward flare, and there is a large ilio-sacral angle. 
Fossonal adaptation depends on the particular 
method of digging emploved by the animal, but in 
general the ischium is long, the iliacus attains great 
size and is thus partly responsible for the broadness 
of the ilium The shape of the pelvis, however, is 
also associated with other than locomotor factors 
The gross form is determined by its relation to 
the viscera Its width is influenced by the width 
of the trunk. The size of the sacro -iliac angle 
and the position of the sacro -iliac joint are con- 
ditioned by the size of the erector spln^e muscle 
and the necessity for an adequate pelvic outlet. 
The marsupial bones assist the abdominal muscula- 
ture in the support of the viscera and protect the 
pouch from distortion during the contraction of these 
muscles 

Differentiation vitro of Cartilade and Bone 
— Dr. Honor B. Fell {Archiv f. exp. Zellforschung, 7, 
1928) records the results of observations on the differ- 
entiation in vitro of cartilage and bone. Cultures of 
embryonic limb -cartilage from 8-day fowl embryos 
were made by the ordinary coverslip techmque. The 
explanted limb-cartilage enlarged greatly during cul- 
tivation, and in several specimens differentiated into 
epiphysial and diaphysial regions. After 10-12 weeks’ 
growth m vitro, a proportion of the explants were in a 
healthy condition. Cultures of undifferentiated limb- 
bud mesenchyme from 3 -day fowl embryos exhibited 
chrondro -genesis although the tissue was spreading 
over the surface of the coverslip. Cartilage thus 
formed m vitro sometimes remained m a healthy state 
during three months’ cultivation but underwent no 
difierentiation into epiphysial and diaphysial regions. 
After 3-4 weeks’ cultivation, ossification was observed 
in several cultures and the progress of bone deposition 
followed in the living explants 

Interrelationships of the Echinodermata. — 
An exhaustive discussion of the major systematics of 
Echinodermata, based on anatomical, embryological, 
and palaeontological evidence, is offered by Prof. D. M 
Fedotov, of the Russian Academy of Sciences {Travaux 
du laboratoire zoologique et de la Station biologique de 
Sebastopol , Sene 2, No. 12, Lemngrad, 1928). Pel- 
matozoa are regarded by the author as the group 
which has given rise to other Echinodermata. The 
sea-hhes are derived by him from Cystoidea, while a 
discussion of the anatomical, embryological, and 
palaeontological evidence on sea-urchins leads him 
to the conclusion that this group stands quite isolated 
amongst other classes of the Eleutherozoa, there being 
no defimte grounds for suggesting a relationship 
between sea-urchins, star-fishes, and holothurians , 
the origin of sea-urchins was probably in the Cystoidea 
Diploporita Star-fishes and ophiurs the author 
believes to have originated from the Ednoasteroidea, 
though there is no direct evidence in favour of this 
view. Holothurians are an exceedingly ancient 
group, dating back perhaps to Palaeozoic times, and 
originated independently from sea-urchins, star-fishes, 
and ophiurs, but still must be considered as belonging 
to the Eleutherozoa. 
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Aliens in the Flora oe Victoria — In an interest- 
ing note on the naturalised aliens in the flora of 
Victoria {Proc. B. Soc. Victoria, 41 ; 1928) Prof A. J. 
Ewart states that in 1909 the number of aliens re- 
corded was 363 and m 1 92 8, 46 1 . This rate of increase, 
slightly more than five per year, has been maintained 
with remarkable uniformity for the past sixty years. 
The aliens include the clovers, trefoils, medicks, most 
of the more valuable pasture grasses, and some garden 
plants that have run wild. Less than a hundred of 
the aliens are serious weeds, and few of them so serious 
a menace as the native bracken on newly cleared 
forest land The transport of fodder is probably 
responsible for the relatively high proportion of aliens 
contributed by South Africa, which include some of the 
worst weeds. Prof. Ewart considers that owing to 
the competition of imported aliens and the pressure 
of settlement, probably less than half of the original 
flora (about 3000 species) will survive within fifty 
years, and many originally widespread plants will be 
confined to special localities Were it not for the 
disturbing factors introduced by man, the spread of 
the aliens might have been used as a test of Wilhs’s 
age and area hypothesis. Among the interesting 
cases cited are . the evemng primrose (1887) has 
covered less ground than the foxglove (1917), the musk 
weed, Myagrum perfohatum (1916), has become more 
abundant than the horehound, Marrubium vulgare 
(1870) , and the stinkwort, Inula graveolens (1893), 
rapidly overtook the stinkweed GhUa squarrosa (1887), 
both in area and abundance. Even taking species of 
the same genus, it appears that the time factor is of 
far less importance in determining the area covered 
by a species than its suitability to new habitats, its 
means of distribution, its aggressiveness, and its re- 
sistance to foes and injurious agencies. “ It seems 
probable that the age of a species is one of the least 
important of the factors governing its distribution, 
and that m only few cases can a relation be traced 
between the age of species and the area they cover at 
the present day.” 

Japanese Hepatics — The first part of what should 
prove an important series of papers upon the Hepaticae 
of J apan, by Yoshiwo Horikawa, has appeared in the 
Science Reports of the Tdhoku Imperial University, 
vol. 4, ISTo. 1, series 4 The author points out that 
more than 500 species are already reported for Japan, 
of which no less than 65 per cent are endermc. In the 
present contribution, species of two very interesting 
genera are described, MaJcinoa and Schiffneria. In the 
case of MaMnoa, it is mteresting to note that the con- 
striction of the thallus, at the point where the sexual 
organs are developed at the close of the season, enables 
the different annual increments of growth to be dis- 
tmgmshed. In this way six or seven years’ growth 
contributions can sometimes be separated in the same 
specimen. Field observations of this kind upon the 
age of patches of liverwort seen growing m Nature are 
not very common. 

The Karakoram Range. — The Records of the 
Survey of India, vol 22, contains Major K. Mason’s 
account of his explorations m 1926 in the Shaksgam 
and Upper Yarkand valleys and the Aghil Ranges, 
with a map on a scale of 1 inch to 4 miles. The report 
contains a full illustrated account of his travels and a 
number of appendices on geology, natural history, 
etc. In discussing the nomenclature of the area. 
Major Mason points out that the term m general use, 
Karakoram Range, is a misnomer and that it means 
literally ‘black gravel’, and was first applied to the 
high pass on the route between India and Yarkand. 
From this pass the term came to be applied to the 
iciest range of mountains outside polar regions, on 
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which the actual pass does not he Accepting the 
usage, however inappropriate it may be. Major Mason 
proposes to use the term Karakoram-Himalayas to 
the whole mountainous area and to distinguish within 
it three main ranges. Of these the southern he 
proposes to call the Kailas-Karakoram, the second 
he terms the Mustagh-Karakoram, and the most 
northerly the Aghil-Karakoram To the north- 
east of this last range lies the Aghil ‘Red’ Range,, 
which, however, Major Mason was unable to visit. 
The merits of this nomenclature are discussed at 
length m the report 

Oil Well 1| Miles Deep — Some idea of the as- 
tonishing progress of petroleum production-engineer- 
ing methods is obtainable from a record set up by an 
oil company operating in West Texas, USA, which 
succeeded m drilling a successful oilwell to a depth of 
8623 ft below surface. Not only does this represent a 
wonderful engineering feat, but at one period a 
measured production of 1125 barrels of oil, and an 
estimated production of some 12,500,000 cubic ft of 
gas, indicate the discovery of pools of no mean conse- 
quence. The well formed part of the deep test pro- 
gramme at Big Lake oilfield, and was bi ought in to- 
wards the end of last year In this region of Texas, 
known as ‘West Texas ’, a thick Permian limestone, 
marl, and anhydrite series is exploited principally, but 
the depth of this particular well leads to the inference 
that Pennsylvanian beds (Upper Carboniferous) have 
been penetrated. It is noteworthy that of the 8523 ft. 
drilled, 2339 ft. represents ‘ open hole,’ 5^^ inch casing 
being set at 6184 ft. There is no reason why drilling 
should not be earned deeper so far as these data go, 
but the very high rock-pressure at such depths would 
tend to exert a controlling influence, while the natural 
flow of oil and gas in the cjuantities stated implies 
similarly high fluid pressure. The temperature of the 
oil (flowing) was 49® F. The question has often been 
raised concerning the economic depth of ordinary 
drilling, attempts having been made to state a maxi- 
mum beyond which cost of drilling and control would 
outweigh values yielded by the oil obtained , where 
pumping costs have to be added, the problem is further 
complicated It would seem, however, that deep well 
drilling IS an accepted policy to-day, and if in the future 
(when oil prices appreciate) the location of deeply 
buried pools, in fields already exploited for their shal- 
lower production, becomes a matter of necessity, there 
IS littJe doubt that this record will be broken, if it has 
not already been in the case of other previously pro- 
jected deep wells. 

Einstein’s Unified Field Theory ^ — Mr. G C. 
McVittie, m the June issue of the Proceedings of the 
Royal Society (No. A, 794), has provided a supplement 
to Einstein’s somewhat abstract account of the new 
theory by showing in detail how it can be applied to 
a simple case. For an electrostatic field uniform in 
direction and nearly constant m magmtude, but with 
a shght exponential change of strength as we go along 
the field, it is possible to obtain exact solutions of the 
gravitational and electromagnetic equations of the older 
general relativity theory. These solutions are then 
substituted in the corresponding equations of the new 
umfied theory. As a result it is found that the new 
equations are satisfied to the first order but not to 
higher orders. This shows clearly to what extent 
Einstein’s new equations differ from his old ones. It 
wiU be recalled that in a letter to Nature of May 4, 
p. 678, Prof Levi-Civita outlined a modification of 
Einstein’s new theory, with the object of obtaimng 
exactly, and not merely to the first order, the older 
equations on a umfied basis. Mr. McVittie would 
perform a useful service if he would exemplify Levi- 
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Cl Vita’s theory by applying it to the simple ease 
mentioned above 

Radio -INTENSITY Measuring Apparatus — The 
utility of high frequency radio transmission systems 
and their extending use has created a demand for an 
instrument capable of measuiing the strength of the 
magnetic field at any point J Hollingworth and 
R Naismith read a paper on May 1 to the Wireless 
Section of the Institution of Electrical Engineers 
describing a portable apparatus suitable for measuring 
the absolute strength of the field produced by these 
currents An instrument suitable for measurements 
of this kind can rarely be made by merely altering 
the electric constants of apparatus suitable for low 
frequencies Resistance, capacity, and inductance are 
no longer constants at high frequencies The set con- 
sists of a detector valve and a control valve One 
stage of audio -frequency amplification follows the 
detector, and a two terminal thermionic valve allows 
a galvanometer to be used for the signal comparison. 
A separate heterodyne is used to obtain the audio- 
frequency. The instrument is capable of measuring 
the intensity of the magnetic field over a radio band 
of 5 to 12 megacycles per second. Without batteries 
it weighs about sixty pounds, and so can be earned m 
a light car. The authors use an aerial connected to 
one end of a high resistance, the other end being 
earthed. The discussion of high frequency measure- 
ment, aerial effective height, and wave attenuation all 
come into the problem. The method adopted, there- 
fore, is to subject the instrument to searching tests 
for internal self-consistency and then test it out of 
doors on local transmissions The results enable the 
experimenter to determine whether the instrument is 
reasonably accurate or not. Experimental results are 
given showing the kind of accuracy obtainable. The 
work carried out by the authors is part of the pro- 
gramme of the Radio Research Board. 

Boric Acids — ^Various compounds of boric an- 
hydride with water in different proportions have been 
described, but the only two boric acids definitely 
known in the solid state were orthoboric acid, B2O3, 
3H2O, and metaboric acid, BgOg, HgO. By means of 
vapour pressure determinations in the series B2O3-H2O 
and measurements of the weights of water lost m 
passing from one part of the system to another, 
L. F. Gilbert and M. Levi have been able to show 
that probably there are eight compounds of the type 
nBaOg, H2O, where 1, 2, 3 ... 8 This work is 
described in the Journal of the Chemical Society for 
March, and an approximate value for the heat of 
hydration of bone anhydride to orthoboric acid is 
given This value differs considerably from previous 
ones, which are thought to be inaccurate. 

Experiments with Carefully Dried Substances 
— The Proceedings and Transactions of the Nova Scotian 
Institute of Science, vol 17, Part 2, contains an account 
by D. McIntosh of attempts made to prepare care- 
fully dried substances by employing low temperatures 
A mixture of carbon monoxide and oxygen may be 
dried by cooling in a solid carbon dioxide-ether 
mixture, as was shown by Girvan, and after being 
kept in the freezing mixture for some hours cannot 
be exploded by an electric spark. The gas explodes, 
however, at about - 50°, when there is about 1 mole- 
cule of water present in 40,000 molecules of gas A 
similarly treated mixture of nitrous oxide and carbon 
monoxide always explodes at - 80°. Other experi- 
ments on intensive drying by cooling were not 
successful, probably on account of the difficulty of 
removing the water film from the glass surface of the 
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appaiatus Thus, the reaction between hydrobromic 
acid and ammonia could not be inhibited, although 
the vapour pressure of the water was reduced to one- 
thousandth of a millimetre. 


Non-Existence of Isomerism among the Di- 
ALKYLTELLURONIUM Dihalides — Two forms of di- 
methyl telluionium dihalides were obtained by Vernon 
and from them two distinct bases, and he accordingly 
postulated the existence of two senes (a and ji) of 
isomeric compoimds. He concluded that the tellurium 
atom had a planar distiibution of valencies and sug- 
gested formulae of the type 


I\ 

MeX 


Te 


/Me 
\ I 


(a-dx-iodide, red) 


and 


Me\rpg/I 

Me/ \I 

(/S-di-iodide, green) 


More recently this isomerism has been explained by 
assuming, from the electronic point of view, that the 
halogen-tellurium linkages are non-equivalent (see 
Nature, Apnl 6, p 547). In the Journal of the 
Chemical Society for March, H. D K Drew gives an 
account of a re -examination of thedimethyltelluronium 
di-iodides and dibronudes, and the two bases He 
concludes that the members of the /3 -series are not 
isomeric with the a-compounds. The a-compounds 
appear to be of normal type, are m general non- 
polar, and the tellurium atom m them probably has 
a tetrahedral distribution of valencies The ^-com- 
pounds are complex substances resembling salts, but 
having the same empirical formulae as the members 
of the senes. 


Preservation of Timber. — ^At the Glasgow meet- 
ing of the British Association, a paper was read by 
Prof. Percy Groom on the "Antiseptic Preservation 
of Timber” (published in Empire Forestry Journal, 
vol 7, No. 2, 1928). In his paper, Prof. Groom correctly 
states that the antiseptic preservation of timber is 
" usually regarded as merely a means of decreasing the 
damage done to timber by fungi (and insects), but when 
properly applied it can result in a positive increase of 
the available supplies of commercial timbers and thus 
be equivalent, in effect, to increase of production, and 
may thereby become closely linked with forestry 
The author deals briefly with the losses incurred in the 
British Empire by decay to timber due to want of 
adequate preservation and the increased supplies 
which would result from a better economic utilisation 
of the available amounts. Such questions have re- 
ceived a great deal of attention at the Research 
Institute at Dehra Dun, where the first commence- 
ment in this line of research m the British Empire was 
made. Prof Groom deals with his subject in a highly 
informative manner, and his paper should be studied 
by all interested in timber and its utilisation. What, 
from the practical utility point of view, may be con- 
sidered a side issue but one of considerable scientific 
interest, is the author’s reference to the interaction 
of fungi and insects m the destruction of timber, a line 
of research which promises to be of considerable 
interest. Prof. Groom’s theme did not include this 
study, but it IS alluded to as follows : " The desti ac- 
tion of timber by fungi that cause rot and by insects 
that burrow into wood may be lessened by a septic 
sanitation, that is to say, by the adoption of measures 
designed to decrease the production of spores or eggs 
and to render the external conditions unfavourable 
to the activity of these organisms”. Prof. Groom 
states that a combination of samtation and antiseptic 
treatment gives the best economic results, but his 
paper is confined to the latter and omits a considera- 
tion of insects His remarks on this subject are of 
interest 
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The South-Eastern Union of Scientific Societies. 


CONGEESS AT 

^HE thirty-fourth annual congress of the South- 
Eastern Union of Scientific Societies was held at 
Brighton on June 5-8, Sir Arthur Keith occupying the 
presidential chair in succession to Sir Martin Conway 

In his address Sir Arthur took as his subject “ The 
Pre-Roman Inhabitants of Southern England.” His 
endeavour was to trace the people of southern 
England from the coming of the Beaker folk about 
the beginning of the second millennium b.c. to the 
time of the arrival of the Romans The remains of 
the Beaker folk that have been found with the aid of 
the pick and shovel have possibly traced that race 
up to about a thousand years b c., and going backward 
from Roman times, the folk that Sir Arthur called 
the ‘ pit -diggers ’ have possibly been traced back to 
600 years b.c Between these two dates there is a 
wide interval of which we seem to have no records, 
and it IS this interval that archaeologists are en- 
deavouring to fill in Southern Englishmen of pre- 
Roman times have been disinterred from time to 
time from the Downs of chalk, which show that they 
all had certain well-defined common cranial char- 
acteristics, and they all have affinity to the Beaker 
foUt who began to invade England from central and 
north-western Europe some 2000 years before the 
Christian era. 

Erom the remains that have been found at Black- 
patch, near Worthing, it IS possible to infer what was 
the mode of life of these folk. These early Downsmen 
grew their corn and ground it. They domesticated 
certain cattle, such as the ox, the sheep, and the pig, 
and were no longer purely hunters They had looms. 
The red deer they hunted, and used the antlers as 
effective mining tools They fabricated flint imple- 
ments of the same patterns as those from the neigh- 
bouring mines of Cissbury 

Speaking of the finds of Beaker folk in the neigh- 
bourhood of Brighton, Sir Arthur first of all referred 
to the skeleton of a woman who had been laid to rest 
m a grave that was cut into when a trench was made 
for carrying a cable to a golfing club-house on the 
east of Brighton. The body was laid on its side with 
the limbs folded on the body There was also here 
the crouched skeleton of a child some two months old 
The oval pit in which they had been laid had been 
completed by covering it with a layer of flint cobbles. 
Unfortunately there was no grave furniture, no com, 
shard, metal, or ornament to show the date at which 
the woman and child ‘‘ ceased to breathe the fresh 
air of the South Downs Although her skull was of 
the long type, there were certain features that showed 
affinity to the Beaker type, a type that is known by 
its flat vertical occiput, its strong face with rugged 
features, the eyebrows being usually very prominent 
and the forehead receding. The type is still frequently 
seen m England, and it was stated that men of the 
type are often leaders in communities, Darwin himself 
reproducing its features. 

There appear to be two circumstances which give 
a clue to the identification of the Beaker people, the 
crouched position in which they are buried, and the 
covering of the grave with flint -nodules. Another 
burial was uncovered in north Brighton in which a 
woman was buried m a similar position, and although 
she was long-headed there were traces of Beaker 
ancestry. She is known as the Maycroft skeleton. 
Another crouched burial was laid bare at Moulscombe 
pit, to the north of Brighton, where a male counter- 
part of the Beaker woman was found. Another burial 
was discovered when the Ditchlmg Road was extended 
to the north, when a male skeleton was disinterred, 
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but his skull was somewhat wider and his face shorter 
than the Moulscombe man In this case a beaker was 
found, of the kind used in England in the early part 
of the second millennium b c , and with it was a 
barbed flint arrow-head under the skull. Several 
other graves have been found of a similar nature 
Sir Arthur then referred to the ancient flmt-mines 
of Blackpatch and the barrows nearby, whence the 
skeletons proved to be the same folk as the Brighton 
people. One proved to have had a remarkable head. 
It was not the typical Beaker head, for it was both 
long and wide, being 195 mm. by 155 mm , and it 
has been thought that it represented a cross between 
long-headed and round-headed stocks. The graves 
were destitute of grave furniture, and the men were 
probably the miners who dug the flint -mines close at 
hand. A crouched burial of a man with all the char- 
acters of the Beaker breed was taken from a barrow 
on the heights above St. Catherine’s Point in the Isle 
of Wight On the Downs at Nunwell, 12 miles to 
the north, a skeleton was found in 1881, and the 
contents of this grave are preserved in the Caris- 
brooke Museum. With it was buried a lugged pot- 
like vase, which was thought by Mr. Crawford to have 
been fabricated m the upper valley of the Rhine, 
possibly towards the end of neolithic times. The trail 
of the Beaker-men has been traced through Belgium 
into England and along the Kentish Downs, and m 
all cases the resemblance is great Sir Arthur raised 
the question as to whether the Beaker folk practised 
child-sacrifice It may be that by coincidence a child 
died at the same time as the adult with which it was 
buried, but m quite a number of eases a child was 
buried with the adult, and this has been found to have 
been the case at Brighton, on Dunstable Down, in 
Belgium, and at Worbarrow. Did the Beaker people 
sacrifice children to give youth to their dead, or was 
an adult sacrificed to guard the child in the realms to 
which it had gone ? The Beaker blood appears to 
have been swamped as time went on by that of the 
ancient natives of England 

Mr. Hadrian Allcroft, in addressing the Archaeo- 
logical Section, asked the question as to what was 
the earliest church, and adduced evidence to show 
that a church was at first an open-air enclosuie, and 
was not a building at all It was really a burial- 
place, and a walled -in church was later than the 
burial-ground in which it stood The Scotish Chris- 
tianity from Ireland was introduced after the with- 
drawal of the Romans, and for many centuries looked 
with disfavour upon any church building of any kind 
The circular place of burial would enclose a few 
beehive-huts for the monks, but no reference can be 
found that in the earliest days there was any place 
for united worship. A Christian must be buried 
before the enclosure could become consecrated ground, 
and if Nature failed to provide this, the early Chris- 
tians obtained a voluntary sacrifice of a human life, 
In the case of the founding of the monastery at Iona 
St Oran volunteered to go to heaven, and was buried 
on the spot selected for the monastery. 

The excavations at Blackpatch, near Worthing, 
made by Mr. J. H Pull and Mr C E Samsbury, 
were described by the former. The position of this 
prehistoric site is on the borders of an old road 
running along a spur of the Downs 2^ miles west of 
Eindon, at between 300 and 400 feet, 0 D. Here 
was found a mine-field containing a closely grouped 
senes of pits sunk through the chalk until a seam of 
good flaking flint was reached in the zone of Achno- 
camacc quadratus. Many of the shafts were cleared 
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and low horizontal galleries were loimd at their base 
radiating therefrom. Close at hand were open-air 
hearths, sunken hut floors, and a series of round 
barrows, and these barrows have yielded valuable 
evidence of the Beaker -men who excavated the 
flmt. 

Following the address by Mr. A D Cotton, of Kew 
Gardens, on “ The Importance of the Study of 
Systematic Botany ”, a paper was lead by Dr Geo 
Morgan on wood-nodules on trees, m which he made 
a clear distinction between sphgeroblasts, or haid 
knobs of wood existing independently of the inside 
wood of a tree, and burrs or irregular excrescences 
from the layers of the wood. Sphseroblasts or woody 
tumours appear to be m the vegetable kingdom a 
parallel to the tumours in the animal kingdom known 
as dermoids 

Dr G. P Bidder took “ Death ” as the subject of 
his presidential address to the Zoological Section 
He held that death was biologically a new thing 
relatively, and that senescence and natural death 
were not necessary attributes of life. There is no 
such quality of protoplasm as inherent or intrinsic 
senescence That part of a living body that is not 
converted into protected spores, gemmoJes, or eggs is 
the body that undergoes the process of natural death 


There is reason to believe that the female plaice and 
certain anemones do not die, except by accident 

The distribution of ceitain Sussex birds and insects 
was dealt with by Mr. A F. Griffiths. Mr. Reginald 
Smith gave a public lecture on Early Biitish Art ”, 
and showed that before the Romans came over, the 
Britons had achieved a decoiative art of the highest 
Older It had its origin m classical art, chiefly of the 
Greeks of the age of Pericles, moulded by Roman 
influence later The artistic but warlike Celts had 
made a Greek settlement on the Rhine about 440 B.C., 
and as at this time this country was called Britain, it 
was perfectly correct to speak of Celtic art in relation 
to British discoveries round about that period. 

In the Geological Section, Mr Henry Dewey gave 
an address on “ The Denudation of the Weald ”, and 
Mr. Edward A Martin read a paper on “ The Brighton 
Pleistocene Cliff -Formation ” The presidential ad- 
dress to the Regional Survey Section was read on behalf 
of Prof H J. Fleure, and dealt with various aspects 
of regional work, and this was followed by a paper 
by Mr David Edwards, the Brighton Surveyor, on 

Town and Regional Planning ”. 

The Congress included a reception by the Mayor, 
Alderman H J. Galliers, and a number of excursions 
were made to places of interest in the county. 


The Strangeways Research Laboratory, Cambridge. 


T he trustees of the Strangeways Research Labora- 
tory, Cambridge (Sir Humphry Rolleston, Prof. 
H R Dean, Prof Malcolm Donaldson, and Sir Charles 
J. Martin), have issued an attractive little pamphlet 
setting out briefly the history of this remarkable 
institution Beginning in 1907 in a small house as a 
research hospital with three beds for the study of 
rheumatoid arthritis, it has gradually developed into 
a research I'nstitute devoted entirely to the study of 
tissue culture both m its general biological and its 
more strictly medical aspects Though still small and 
not too well endowed financially, it has now taken a 
leading place among the research laboratories. This 
remarkable achievement has been brought about 
through the lovable personality, the selfless devotion, 
and the patient, persistent, careful work of the late 
Dr. T. S. P. Strangeways, who died two years ago. 
Neither academic distinctions nor scientific honours 
came his way, but no scientific man could wish for a 
finer reward than to have his name associated with 
an institution such as this laboratory. 

Although radium is being used more and more 
extensively in the treatment of cancer, its use is still 
almost entirely empirical, for until recently little was 
known of its mode of action on either the normal or 
the malignant cell This was one of the problems 
which had engaged the attention of Dr. Strangeways 
during the last few years of his life, and by applying 
radium to cells cultivated %n vitro and following the 
subsequent effects under the microscope in the living 
cell, he and his pupils have succeeded m obtaining 


Sugar Beet 

T he pi ogress of the sugar beet industry m England 
has been followed with the closest attention 
since 1924, but the interest naturally increases with the 
approach of the end of the term of years during which 
the Government subsidy is m operation. The ques- 
tion which confronts the English farmer is not whether 
the crop can be grown m England, but whether it 
can be grown profitably when faced with the com- 
petition of the open market. Experiments of various 
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information which has thrown a new light on this 
obscure problem, and has revealed the inadequacy of 
some of the a priori conceptions current among 
clinical radiologists 

The beautiful kinematograph films of Dr. Canti, 
which many of our readers may have seen and admired, 
were made in collaboration with the Strangeways 
laboratory. This and other work is being continued, 
and it comes rather as a shock to find from the 
trustees’ report that up to the present neither the 
director npr any research worker has received pay- 
ment from the funds of the institution “ This gift 
of service has in most cases been rendered possible 
only by the aid of fellowships or research grants from 
other sources. The tenure of benefactions of this 
kind IS, however, limited to a few years, and if the 
excellent work which is being carried out at the 
Strangeways Research Laboratory is to continue and 
the foundation remain in its present form — a monu- 
ment to the unselfish enthusiasm of its originator — 
its income must be increased sufficiently to enable it 
to provide salaiies for a small permanent staff.” 

The staff consists of five research workers, with 
Miss Honor Fell as chief of the laboratory. This 
year a course of instruction in the technique of tissue 
culture will be given at the laboratory on J uly 9-Aug. 
10. Since only a limited number of applicants can 
be received, notification from those wishing to take 
the course should be sent not later than Jxme 30 to 
Dr. H. B Fell, Strangeways Research Laboratory, 
Cambridge. 


in England. 

kinds have been carried out in different parts of Eng- 
land to make a thorough investigation as to the best 
methods of cultivation, manuring, and harvesting, and 
at the same time the continental procedure has been 
closely studied in order to make the best possible use 
of their longer experience. It seems generally clear 
that profits can be made at the present time (about 
£5 per acre being quoted as an average from one area 
for last year), but the closest co-operation must be 
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bmlt up between the growers and the factories, and 
costs still further decreased, before the industry can 
safely be regarded as self-supporting. Improvements 
made by the farmer will be of little avail if the crop is 
not marketed economically. 

A comprehensive review of the situation is given in 
the “ Report of the Second Sugar Beet Conference ”, 
held at Harper Adams College, and also m an article 
by E. C Pretyman in the Journal of the Royal Agr^’ 
cultural Society, vol. 89 It seems generally agreed 
that beet can be grown on a number of soils, but that 
the best crops are obtained on a deep soil there must 
be no deficiency of lime Seed should be sown plenti- 
fully on a carefully prepared seed bed in late April or 
early May, a dressing of dung if possible having been 
given to the preceding crop or in the previous 
autumn, though artificials can usually be applied with 
advantage instead Early singling is of the greatest 
importance, the distance between the plants not ex- 
ceeding ten inches , the spacing between the rows 
should be the smallest possible to allow of thorough 
cleaning. Lifting should take place as soon as the 
crop IS ripe, usually from mid-October to mid -Novem- 
ber, in order to obtain the maximum sugar content. 
In this respect the continental farmer is at an ad- 
vantage, in that lus crop matures earlier than in 
England. 

As regards harvesting implements, the ordinary 
lifting plough appears to be as suitable as any 
‘ looseners ’ employed on the Continent, and the 
fundamental factor on which economic marketmg 
depends seems to be efficient organisation of harvest- 
ing operations, rather than on the introduction of 
expensive machinery. Labour is the chief item in the 
grower’s costs. Generally speaking, this is both more 
plentiful and cheaper m Germany and Belgium than 
in England, a large proportion of the work being done 
by well -organised gangs of labourers which travel 
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round the country. If the beet is grown ‘ m shift ’ , 
that IS, in place of the ordinary root crop such as 
mangolds, the farmer in England has probably no 
need to olDtain outside labourers, and in this way his 
costs are kept low On the other hand, his acreage 
and therefore his returns are also limited, and it at 
some distance from a factory transport introduces 
heavy charges. Co-operation alone provides a solu- 
tion to these problems. 

The question of improving the percentage sugar 
content in the beet is as yet imperfectly understood, 
but an increase in tonnage lies more in the farmers’ 
hands and is certain to bring in a larger return. 
Returns can also be appreciably increased by an 
mtelhgent use of by-products ; in fact, the financial 
success of the beet crop may depend on it. The tops, 
as well as the wet or dry pulp available at a low price 
from the factory, are valuable as cattle food, and the 
continental farmers invariably make full use of them 
for this purpose. Reduction in factory costs is all- 
important for the success of the industry. Heavy 
expense is incurred owing to the factories lying idle 
except during a few months in the autumn and 
winter, and if the extraction process could be con- 
tinued throughout the year, an appreciable reduction 
m costs could be made A new system is now on trial 
at the Eynsham factory with the view of achieving 
this by means of subjecting the beet to a drymg pro- 
cess. It IS claimed that the dried slices or ‘ cossettes ’ 
can be stored without undergoing deterioration or 
loss m sugar content, but the method has still to be 
proved before any far-reaching claims can be made 
for it. 

The future of the industry in England cannot yet 
be predicted, but there seems no reason why it should 
not prove successful if every effort is made to reduce 
coats to a minimum, and to secure the closest co- 
operation between the grower and the factory. 


Jubilee of the Hellenic Society. 


O N June 24 the Society for the Promotion of 
Hellenic Studies will celebrate the fiftieth 
anniversary of its foundation On the afternoon of 
that day a commemorative meeting will be held in 
the Stationers Hall, Ave Maria Lane, at 3 p.m The 
chair will be taken by Mr Arthur Hamilton Smith, 
president of the Society, who will deliver his pre.siden- 
tial address. Prof. Gilbert Murray has promised to 
speak, and addresses and greetings from friendly and 
allied bodies will be presented. In the evening of the 
same day a festival dinner will take place at the 
Criterion Restaurant, at which Mr. A. Hamilton 
Smith will preside The guest of the evening will be 
Lord D’Abernon, who will propose “ The Prosperity 
of the Society ”, a toast in which he will be supported 
by Sir James Erazer. The reply has appropriately 
been entrusted to Mr. George Macmillan, honorary 
secretary of the Society from 1879 to 1919, and now 
honorary treasurer, to whom the Society has been 
deeply indebted throughout its history for his unceas- 
ing activity on its behalf 

When the Hellenic Society, as it is familiarly, if 
incorrectly, called, was founded in 1879, the extent 
and character of the influence it was to exert in 
humanistic studies could scarcely have been foreseen. 
Not only was the trend of the political situation at 
that time obscure ; it was also necessary that those 
who controlled the Society should be at some pains to 
define its activities in order to remove an impression 
from the mind of the public to whom it hoped to 
appeal, that its aims were not exclusively literary. 
Accession to its numbers was rapid and influential. 
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At the second annual meeting the council was able 
to announce a membership of nearly four hundred, 
while the first page of the original candidates’ book 
reads like a scholars’ roll call with such names as 
Canon Seddon, Dr Donaldson, J. R Green, J. E C 
Welldon, Rev. J. A. Magrath, and Robinson Ellis, 
to name a few only. In regard to the scope of its 
activities, there is no side of the life and art of ancient 
Greece on which it has not touched, but above all it 
has earned the undying gratitude of the scholar and 
historian by the way in which, both as a body and 
through its individual members, it has fostered 
research in the prehistory of the Eastern Mediter- 
ranean. 

Within the years of the life of the Society, Sir 
Arthur Evans, always one of its most prominent 
members, has revealed an entire civilisation second to 
none in importance in the history of human culture. 
More directly, perhaps, is gratitude due for the active 
interest taken by the Society in the foundation of the 
British School of Archaeology in Athens, the practice 
ground of a distinguished line of British archaeoiogists 
and scholars. The foundation of such a school was 
the subject of discussion in the council from the early 
days of the Society This bore frmt m the opening 
of the School in 1886. Fittingly enough one of the 
two memorial volumes to be issued m connexion 
with the anniversary deals with the excavation of 
the sanctuary of Artemis Orthia at Sparta earned out 
by the School, and is edited by Prof R M. Dawkins, a 
former director The second volume, by Mr. George 
Macmillan, is a history of the Society 



June 22, 1929] 


NATURE 


963 


University and Educational Intelligence. 

Cambridge. — The Ministry of Agriculture and 
Fisheries has informed the secretary of the School of 
Agriculture that a grant not exceeding £3000 has been 
sanctioned by the Empire Marketing Board for the 
provision of buildings to investigate the use of B C G. 
vaccine m the protection of calves against tuberculosis. 

Dr. Marshall has been reappointed reader in agri- 
cultural physiology. 

Mr. F. P. Bamsey, King’s College, has been re- 
appointed University lecturer in mathematics. 

The electors to the Isaac Newton Studentships give 
notice that an election to a studentship will be held 
early in the Michaelmas Term, 1929. These student- 
ships are for the furtherance of advanced study and 
research in astronomy 

Edinburgh. — Sir Alfred Ewing, who is retiring 
from the principalship of the Umversity, and Lady 
Ewing have received warm testimony of the esteem 
in which they are held in Edinbm'gh. On June 11a 
portrait of Sir Alfred was presented to the Umversity 
and a replica to Lady Ewing at a large gathering of 
subscribers in the Upper Library Hall. The presenta- 
tions were made by the Lord Provost, and Sir John 
Gilmour, Lord Rector of the University, accepted one 
of the portraits on behalf of the University The 
portraits, by Mr. Henry Lintott, R S A , represent 
Sir Alfred in his robes as Vice-Chancellor. On June 14, 
at a great gathering in the M'Ewan Hall, gifts from 
the students were presented to Sir Alfred and Lady 
Ewing, who, on leaving the hall, were accorded a 
great demonstration and were drawn in a decorated 
carnage by way of Princes Street to their house in 
Moray Place. On June 18 the members of Senatus 
entertained Sir Alfred at dinner in the Senate Hall 
Lady Ewing has also received a gift from the wives 
of the members of the staff of the University 

The resignations are announced of Dr. R. Stewart 
MacDougall, reader in agricultural zoologj% who has 
been responsible for the teaching m agricultural and 
forest entomology since 1906, and of Dr. John 
Stephenson, lecturer in zoology (invertebrates) since 
1920 and formerly professor of zoology and principal 
of Government College, Lahore 

Manchester — The Council has accepted a gift of 
£ 1 500 from Messrs Benger’s F ood. Ltd. This amount, 
together with a previous gift of £500 from the same 
source, is to be devoted to the furnishing and equip- 
ment of the new laboratories for pharmacological and 
pharmaceutical chemistry, which will bear the name 
of the “ Benger Laboratories ” 

The Grisedale scholarships for biological research, 
previously of £100 each, will in future be combined 
in one annual scholarship of £200. In the present 
year two scholarships of £200 will be offered, and 
application must be made to the Registrar not later 
than June 22. 

Dr. Lewis F. Richardson, who is m charge of the 
Physics Department, Westimnster Training College, 
London, has been appointed Principal of Paisley 
Technical College. 

The Royal Commission for the Exhibition of 1851 
has made the following appointments to the five 
Semor Studentships offered for award in 1929 . — On 
the recommendation of the Umversity of Cambridge 
Mr. F.*P. Bowden (Tasmama), for research in physical 
chemistry ; Mr. C. S. Hanes (Toronto), for research 
in plant physiology ; Mr. M. L. E. Ohphant (Adelaide), 
for research in experimental physics , Mr. B. Woolf 
(Cambridge), for research in biochemistry, all at the 
Umversity of Cambridge. On the recommendation 
of the Imperial College of Science and Technology : 
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Dr VU F. Whittard (London and Cambridge), for 
research m geology and zoology at the Imperial 
College of Science and Technology. 

The National Congiess of Parents and Teachers in 
the United States, which had in 1928 a membership 
of 1,279,000, IS engaged in a stienuous campaign for 
promoting child welfare through the stimulation of 
parental interest and sense of responsibility. In the 
December issue of School L%fe an account is given of 
one of its activities known as ‘ the summer round-up 
of the children’, the essential features of which are • 

( 1 ) A physical examination on or before May 1 of all 
children who will be due to enter school for the first 
time in the following autumn ; (2) the application 
dm mg the summer of appropriate treatment for re- 
mediable defects , and (3) a second inspection in the 
autumn to ascertain the extent to which the defects 
have been corrected The aim, of course, is to ensure 
for as many children as possible a fair start on their 
school career Begun in 1925, this enterprise has been 
successful, whilst maintaining the closest relation and 
most helpful co-operation with the regular health 
agencies, in securing the personal activity of the 
parents. Clearly the parents thus early aroused to 
the need of preventive and corrective measures are 
likely to continue to take an intelligent interest in 
such matters — and this view has been abundantly 
confiimed An investigation made after the first of 
these ‘ lound-ups ’ indicated that less than 3 per cent 
of the children examined were not in need of remedial 
treatment The campaign has the support and co- 
operation of the United States Bureau of Education, 
the American Medical Association, and other important 
bodies, and numerous doctors, dentists, and nurses 
give their services freely in the examinations. 

The Report on the work of the Department of 
Petroleum Technology of the Sir J ohn Cass Technical 
Institute for the session 1928-29 has just been issued 
While differing but little from that of the previous 
session, in so far as the schedule of work and organisa- 
tion IS concerned, it is clear that steady progress is 
being maintained, and that the particular body of 
men for whom the courses are specially designed, 
namely, those engaged in clerical and administrative 
branches of the industry, is deriving a considerable 
benefit therefrom The necessity for co-operation 
between industry and educational authorities has been 
sufficiently voiced ever since the War , in a recently 
published Board of Trade report, this policy is re- 
emphasised, and each great industry is enjoined to 
“ make its own educational needs the subject of 
thorough and systematic examination ” While the 
oil industry as a whole can certainly be acquitted of 
any charge of neglect on this score, the Sir J ohn Cass 
Institute has gone more than half-way in giving 
practical expression of the desire of the academic 
world to do its share There can be no possible excuse 
for any non- technically trained man in the industry 
who desires to widen his knowledge and thus to better 
himself, if he does not take full advantage of such 
instruction as is here provided. The chief subjects 
covered during the session were general technology of 
petroleum, chemical and physical properties, methods 
of examination of oils, and the applications of en- 
gineering. It is satisfactory to note that two most 
important subjects were included m the work of this 
session: “Developments in Lubrication” and “Geo- 
physical Methods as applied to Oil-findmg ” This 
in itself IS sufficient testimony to the thoroughly 
modern character of the curriculum and, incidentally, 
significant of the value attaching to the policy adopted 
by the Governors for the past eight years, that of 
keeping in close touch with prominent men in the 
industry in its several specialised branches. 
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Calendar of Patent Records. 

June 23, 1789 — General Henry Seymour Conway, 
nephew of Sir Robert Walpole, and Secretary of State 
from 1765 until 1768, was granted a patent on June 23, 
1789, for utilising the waste heat from coke-ovens 
and conveying it through pipes “ for the working of 
steam engines, the baking of bread, meat, or other 
food, the calcining and fusing of ores and metals, the 
making of brass and steel, as also for the purpose of 
warming rooms, staircases, large buildings, and for 
heating water ” 

June 24, 1738 — The patent granted to Lewis Paul 
on June 24, 1738, includes the earliest example of 
cotton-spinning by roller-drawing, the specification 
describing a process in which the prepared sliver having 
been passed through one set of rollers, “ a succession 
of other rowlers, cillmders, or cones, moving propor- 
tionately faster than the first, draw the sliver mto 
any degree of fineness which may be required” 
There is, however, very little evidence to show that 
this part of the invention was ever put into practical 
operation, and the mam credit for the introduction 
of roller spinning must be given to Sir Richard 
Arkwright. 

June 24, 1856 — The system of interlocking railway 
points and signals was the invention of J ohn Saxby, 
of the L B, <fc S C. R , and was patented by him 
on June 24, 1856. The advantages of the new system 
were at once recognised and it was generally adopted 
Works were started by Saxby first at Haywards Heath 
and then m London, and branch factories were opened 
in Brussels and Pans. 

June 25, 1761 — An early attempt at the manufac- 
ture of the parts of watches by machinery was made 
by George Sanderson, watchmaker, of Exeter, who 
was granted a patent for his mvention on June 25, 
1761. On the same date, June 25, a year later, a 
second patent was sealed to Sanderson for a “ lunar 
and calendar watch-key ”, m which a calendar mechan- 
ism in the key was caused to advance one day by the 
act of wmdmg the watch. Accordmg to Britten, keys 
on this plan were made by Etienne Tavernier of Pans 
at the end of the eighteenth century. 

June 26, 1799. — ^The first self-actmg cardmg- 
machme for making wire cards for preparing wool 
and cotton was patented by Amos Whittmore and 
Clement Sharp of London on June 26, 1799. The 
machme bent and cut the wires, pricked holes m the 
leather, and inserted the teeth into the holes by one 
operation, but the cards produced by it were too 
coarse to supersede the hand-made cards m Great 
Britain, where the art had been brought to great 
perfection. The inventors therefore took their 
machine to America, where it proved very successful 
owmg to the lack there of efficient card -makers. 
Afterwards, the patent was acquired by the American, 
J. C. Dyer, who so greatly unproved the machine 
that he was able to reintroduce it into Great Britain 
and to establish a considerable trade His improved 
machme was patented in 1811. 

June 27, 1838. — The successful production of seam- 
less brass and copper tubing is due to Charles Green, 
of Birmmgham, whose patent for the process was 
granted on June 27, 1838. The invention, similar to 
J ohn Wilkinson’s earlier process for making lead tubes, 
consisted in drawing a thick tubular ingot, the internal 
diameter of which was approximately the same as 
that required for the finished tube, until it had been 
reduced to the requisite thickness The mventor 
proposed to use on his drawbench four rollers arranged 
at right angles, the periphery of each being hollowed 
out so that when brought together a complete circle 
was formed. 
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Societies and Academies. 

Edinburgh 

Royal Society, June 3. — W. C. MTntosh On 
abnormal teeth in some mammals, especially in the 
rabbit In the Primates the chief irregularities are 
the development of extra molars, the narrowing of 
the tip of the lower jaw so that the incisors and 
canmes are crushed from their normal positions, 
asymmetry of the muzzle, gaps between the teeth, 
and bulging of the rows of grinders internally or 
externally In the Carnivora, gaps between the in- 
cisors m the maxilla and mandible, displacement 
and duplication of canmes and duplication of in- 
cisors are found. In forms suffering from peridentitis 
salivary calculi occasionally occur. Displacement of 
a canme may be accompanied by an aperture m the 
hard palate mto which the tooth fits. About twenty 
Rodents other than rabbits have been found with 
abnormal teeth, amongst which striking cases exist in 
the beaver, hare, and the brown rat, the right man- 
dibular mcisor in the former making more than a 
circle and penetrating the soft parts In the teeth 
of the sperm whale the dentine and cement may be 
diseased and abraded. The folding of the root of 
the small tusk of the female dugong is noteworthy. 
In the Ungulates and marsupials numerous abnor- 
malities present themselves Special attention was 
devoted to the rabbit, abnormal teeth in which 
were described in about 100 cases and grouped tem- 
porarily into (1) those with the upper incisors more 
or less symmetrically curved outward j (2) upper 
incisors deflected to one side , (3) upper incisors 

curved mto the mouth. The old view of such dental 
abnormalities being due to external injury must be 
abandoned, since m every group congenital causes or 
diseases were usually at the root of the abnormalities. 
— Ian Sandeman • Bands in hydrogen related to 
the Fulcher system. The system of 

Richardson and Das is extended, the band previously 
given as the null band (0, 0) now being taken as (2, 0), 
while two additional vibrational levels are added 
on the infra-red side. — ^J. A. V, Butler and W. 0. 
Kermack : The action of salts of polynuclear bases on 
colloidal suspensions and on the electro -capillary 
curve In small concentrations, salts of 5 . 6-benz-4- 
carbolme and its derivatives effect precipitation of 
colloidal gum benzoin and other negatively charged 
lyophobic colloids, but when higher concentrations 
are used no precipitation occurs and the colloidal par- 
ticles acquire a positive charge. Experiments on the 
precipitation of colloidal gum benzoin by mixtures of 
benz-carboline and gelatin indicate that the presence 
of the gelatin tends to decrease the adsorption of the 
benz-carboline. Benz-carbolme sols, present in low 
concentration (Af/20,000), exercise a marked effect on 
the electro-capillary curve of mercury, the depression 
being maximum on the positive side of the maximum 
of the primary, that is when the mercury is positively 
charged relative to the solution The results indicate 
that benz-carboline 10ns undergo marked adsorption 
even on a positively charged surface — Sir Thomas 
Muir . The theory of skew determinants and pfaffians 
from 1891 to 1919 

Dublin. 

Royal Irish Academy, June 10. — R Lloyd Praeger: 
Report from the Fauna and Flora Committee on re- 
cent additions to the knowledge of the fauna and 
flora of Ireland. The report deals with recent pro- 
gress m our knowledge of a large number of Irish 
animal and plant groups, and where a previous com- 
prehensive report has been published, it gives a de- 
tailed account of all additions — R. Lloyd Praeger : 
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vSempeiviva ot the Canary Inlands aiea, \uth .special 
refeience to hybrids The paper was mainly the re- 
.siilts of four months’ work in the Canaiy Islands in 
1927, and dealt especially with the occuiTence ot 
numerous hybrids among the species of Sempei vivum 
which form so marked a feature of the vegetation of 
that legion — Kaye Charlesworth The glacial 
retieat m lar Connaught The glaciers ot the ice- 
centie of lar Connaught overrode the western pait of 
the Central Plain ot Ireland, and on their retreat de- 
posited the marginal accumulations about Lough 
Cbrrib and Lough Mask On the inner side of these 
moraines there lies a wade zone devoid ot moiames 
This zone is followed by the central area of the sub- 
montane and cirque moraines of the local glaciation 
of lar Connaught They probably denote a new 
advance of the ice — J J Drumm, R J P Cardan, 
and Hugh Ryan The constitution ot iso-catechin 
tetramethyl ether Iso-catechm tetiamethyl ether 
w’^as prepared from chloro-catechm tetramethyl ether 
by indirect hydrolysis It consisted of colourless 
crystals melting at 121°-122°C ,w'hereascatechin tetra- 
methyl ether melts at 146°-147° C The preparation of 
iso-catechin tetramethyl ethyl ether and of iso- 
catechm tetramethyl methyl ether are also described 
Both of these are optically active but differ maikedly 
from catechin tetramethyl ethyl ether and catechin 
tetramethyl methyl ether respectively m optical ac- 
tivity and melting point The racermc foim ot iso- 
eatechm tetramethyl ether and of iso -catechin tetra- 
methyl methyl ether could not be obtained by the 
reduction of the respective ethoxy- and methoxy- 
pyrylium colour bases, which latter, together with 
chloro-catechm tetramethyl ether were fii*st produced 
by Drumm {Proc, B. I Acad , 36, B 5 (1923), p 46) 
The work is in agreement with that of Freudenberg 
{Annalen d. Chenne, 1925, 446, 87) who has shown 
that m the preparation of the chloro-catechm tetra- 
methyl ether of Drumm (loc cit ) a pmacoline trans- 
formation takes place involving a wandering of the 
veratryl group with consequent formation of an 
ajS -diphenyl propane derivative , catechin itself being 
an a 7 -diphenyl propane derivative — J. J Drumm, 
Sheila M Maguire, and Hugh Ryan : -3 4 -Dimethoxy- 
benzyl-3 5-dimethoxycoumaranone The previous 
work of Drumm, MacMahon, and Ryan {Proc B I 
Acad., 36 B (1924), p 154) had shown that the reduc- 
tion of veratrylidene -3 5-dimethyoxycoumaranone by 
means of hydrogen in presence of platinum black gave 
rise to a dihydro compound, in the formation of which 
latter compound it was assumed the veratrylidene 
double bond was reduced, leaving the carbonyl group 
untouched It is now shown that m the above re- 
duction the carbonyl group is unaffected, for on treat- 
ment with phenyl magnesium bromide, a colourless 
crystalline carbinol is obtained, melting at 82°-83° C. 
This carbmol on bromination m the ordinary way 
yields a monobromo derivative melting at 115° 0 

Paris. 

Academy of Sciences, May 13. — Guido Ascoli The 
approximate representation of functions — Delsarte 
The Fredholm transformations rendering invariant 
a quadratic functional — Coulomb A formula of 
quantic algebra — Fahir Emir A new determination 
of the thickness of a film of oleic acid in the state of 
saturation on water and of the saturation pressure 
of this film The experimental results given agree 
well with those of Marcelui as regards the thickness 
of the saturated film, but the figures for the saturation 
pressure are definitely lower The causes of the 
difference are discussed. The film has the same 
thickness on distilled water and on weak (JV/20) 
hydrochloric acid — Pierre Auger The theory of the 
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photo-eleetiic effect The formula recently deduced 
bj'' A Sommerteld gives a distribution formula in 
good agieement with expeimient — Mme and M. 
Lemarchands The constant of equilibrium in double 
decompositions in acpieous solution A study of 
the reversible loaction BaSOi +2HC1 +BaCL. 

Fiom the equilibrmrn constants at IB'^ C and 100° C. 
and the application of the van ’t Hoff ec[uation, a 
figure foi the heat of reaction is found which agrees 
wnthin the limits of expoiimental erior wjth the direct 
thermochemical determination — H Cohn and A. 
Chaudun The concentration of the sugar and 
velocity of hydrolysis in acid solution — Mile Suzanne 
Veil The ferromagnetic properties of the ferrites — 
Ch. Bedel Some conditions of solubility of silicon 
m hydiofiuoric acid Hydiofluoiic acid in the 
presence of oxidising agents (potassium permanganate, 
chromic acid, feme chloiide, hydrogen peroxide) dis- 
solves silicon 1 eadily The nature of the metal forming 
the containing vessel also exerts an influence on the 
rate of solubility — -Swigel Posternak and Theodore 
Posternak The configuration of inactive inosite — 
Georges Mignonac and Odd W. Rambeck The action 
of cyanogen chloride, bromide, and iodide on the 
sodium compound of ethyl malonate The syntheses 
of ethane tetracarboxylic acid and ethylene tetra- 
carboxylic acid The cyanogen halides do not react 
similarly. Sodium ethyl malonate, m ether solution, 
gives mainly ethylmalomc ether with cyanogen 
chloride replacement of the latter by cyanogen 
bromide gives a mixture of the ethyl ethers of ethylene 
tetracarboxylic acid and ethane tetracarboxylic acid 
The latter substance is the sole product when, cyanogen 
iodide IS used — Mme Ramart-Lucas and F Salmon- 
Legagneur The comparative stability of isomers 
from their absorption spectra (Dehydration of glycols, 
isomerisation of ethylene oxides ) — L Royer The 
corrosion of a crystal of dolomite by an active isotropic 
liquid A comparison of the corrosion figures of dolo- 
mite produced by active and by inactive organic acids 
shows that the result is affected by both the optical 
symmetry of the crystal and by that of the acid — ^Jean 
Chevrier The daily variation of the electrical potential 
of the air and of electrical loss duimg the month of 
September 1928 at the Observatory of Ksara (Liban) 
— Paul Becquerel The latent life of pollen grams m 
a vacuum at -271° C. Pollen grams [Antirrhinum, 
Nicohana) after drying over caustic baryta, were 
placed m a tube from which the air was removed as 
completely as possible with a Langmuir condensation 
pump and then sealed up. The tubes were placed 
m liquid helium (temperature -269° to -271° 7 C.) 
for seven hours and kept for five months. The 
germinating power remained imaltered by this treat- 
ment, although similar grams xjreserved m dry air 
for seven months lost their germinating power. — 
Raymond- Hamet Pharmacological applications of 

the technique of the kidney transported to the neck — 
Rene Fabre and Henri Simonnet The physical and 
biological study of the dextrorotatory sterol isolated 
from beer yeast. The slight curative effect (anti- 
rachitic) observed with irradiated zymosterol is 
regarded as probably due to traces of ergosterol left 
in the product in spite of careful purification. — 
Edouard Chatton and Mme M Chatton The con- 
1 ditions of conjugation of Glaucoma scmiiUans in 
j lethobactenal cultures. The direct and specific action 
of certain zygogen agents — H. Penau and G. Tanret . 
A dextrorotatory sterol of yeast, zymosterol Details 
of the method of preparation from yeast, purification, 
analysis, physical and chemical properties The 
alcohol is not simply isomeric with ergosterol as it 
contains two hydroxyl groups and has the formula 
G 27 H 4 o(OH) 2 — H Jacotot . The pieparation of a 
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hyperactive serum against cattle pest. — V. Zer no ft . 

attempt at serotherapy m Galhna melonella. The 
injection of the blood of vaccinated larvae produces a 
curative effect, and this curative property ot the blood 
of vaccinated larvae may be preserved for several 
days m v^tro. 

Rome . 

Royal National Academy of the Lincei, Mar 3 — 
G. Fubini The canonical pencil — G Armellmi The 
horizontal diameter of the sun m 1927 and 1928. 
Measurements of the horizontal diameter of the sun 
during its passage of the meridian, made at the 
Campidoglio Observatory by various observers, give 
the following mean values for the past few years 
1924, 16^ 1 03^'; 1925, 16' 0 63"; 1926, 16' 1-02", 
1927, 16' 1-54", 1928, 16' 1 58"— A Comessatti 
G-alois’ curves (2) — G. Scorza-Dragoni . Integrals of 
the equation, y' =/(«, y) — G Krall Local limitations 
of dynamic effort — A Wundheiler A generahsed 
displacement in Riemannian spaces. In a paper 
published last year, Gerhard Thomsen described 
applications of a new notion of parallelism in Rie- 
mannian spaces, termed the Fermi parallelism The 
latter is defined by certain properties, which lead to 
a formula worked out by Thomsen in the particular 
case when the displaced vector is orthogonal to the 
curve of transport. In the present paper the general 
formula for this displacement is derived. — G. Vitali . 
The centres of curvature of the geodetics of a variety 
It IS shown that, if P is a point of a variety of 
n dimensions, m which the of has n-^v, v = 
(n+l)/2 dimensions, the centres of curvature in 
P of the 00”"^ geodetics of issuing from P are 
situate on a hyper-sphere K passing through P of 
the linear space Sv of v dimensions lying m cr^ and 
perpendicular to Vn — F. Lamberti Two particular 
dynamic equations of a linked material system — 
Gabnella Armellmi Conti Colorimetric observations 
made durmg the total eclipse of the sun on June 29, 
1927. A series of photographs, taken at Rmgebu 
(Norway), of a polychrome screen exposed to the sun’s 
light confirm the red coloration of the light apparent 
during the eclipse — L. Martmozzi The electrical 
characteristics of meteorites (the hypothesis of an 
electrical origm of their luminosity) and a limiting 
value for the density of the ions in the upper atmo- 
sphere Burgatti (1927) has advanced the view that 
the luminosity of meteorites may be of electrical 
origin. A simple calculation, made on the basis of 
certain assumptions, of the electrical charge necessary 
to a meteorite in order that bombardment, of the ions 
present m the zones traversed may render it luminous, 
leads to somewhat high values for this charge and 
hence for the corresponding potential. Taking into 
accoxmt the fact that the charge should be negative, 
the values found are not easily explained, since, as 
Burgatti pointed out, it would "be more reasonable to 
expect that meteorites would become positively 
charged by photoelectric action ; nothing is, how- 
ever, known concerning the distribution of potential 
m the universe The necessary value calculated for 
the number of ions per c.c agrees well with the 
number required for Heaviside’s reflecting layer — 
E. Amaldi and E Segre The theory of the Raman 
effect The mechanism of the Raman effect proposed 
by Smekal and generally accepted would mdicate 
that Raman lines corresponding with very intense 
infra-red bands should be also very intense Ob- 
servations have failed to confirm the existence of any 
such relationship, and it is now shown that the 
experimental results are in complete accord with the 
theories of Schrodinger and Dirac, and that with 
any Raman line there corresponds, not necessarily 
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an mfra-ied absorption band, but simply the difference 
between two terms ; only when, by chance, such two 
terms combme directly will an infra-red Ime exist — 
L. Fernandes . Investigations on sulpho-salts (8) 
Per sulpho -salts. — G. Malquori « The system Fe(N03)3 
-KNO3 -HNO3 -HgO at 25L~F de Carh , The 
double carbonate of cobalt and potassium. The 
double salt, C0CO3, KgCOg, 4H2O, may be completely 
dehydrated by heating it at 120° in a current of 
carbon dioxide Measurement of the dissociation 
tension at various temperatures, and application of 
Nernst’s approximate formula, give for the heat 
evolution corresponding with the equation, Co + IJOg 
-hC =CoC03, the value 169 43 or 163 '13 Cal , accord- 
ing as the heat of formation of CoO is taken as 63 *80 
or 57-59 Cal. Calorimetric determination gives the 
value 173*31 Cal — A Pieroni . Naphthophenoxan- 
thones ajS-Naphthophenoxanthone cannot be ob- 
tained by the general reactions serving for the 
preparation of the /S^S- and /3a-isomerides, possibly 
owmg to the ready elimination of the carboxyl in the 
a-position of the naphthalene nucleus, but is formed 
when a -benzoyl-/? -naphthol is heated with alumimum 
chloride for 2 hours at 150° , it crystallises m golden- 
yellow needles meltmg at 173°, and its solution in 
sulphuric acid is yellow and shows an intense green 
fluorescence. — T. G. Levi .1 3 ; 5-Dithioazme (formo- 
thialdme). This, the first member of the thialdme 
series, has not previously been described It may be 
obtamed, together with trithioformaldehyde, by 
treatmg aqueous formaldehyde solution with sulphur 
or, better, ammonium hydrogen sulphide — Gmlia 
Martinez Heulandite from Monastir. — R. Grandon • 
Symbiotic micro-organisms m the egg of P^eris 
brassicce L 

Vienna. 

Academy of Sciences, Feb 28. — A. Haas . Stefan’s 
law and the theory of light quanta The number of 
light quanta emitted is proportional to the third 
power of the temperature, whilst the average energy 
of the single light quantum is proportional to the 
temperature itself — R Bortsch The determination 
of stresses m discs with arbitrary boundaries. — A 
Dadieu and K. W. F Kohlrausch Studies on the 
Raman effect (1) The Raman spectrum of organic 
substances (fatty acids and their esters). — R. Weiss 
and A Kratz A new synthesis of cumarine deriva- 
tives (2) 

Mar 7 — A Kailan and A Schachner The velocity 
of esterification of fatty acids with ethylene -glycolic 
hydrochloric acid — W. J. Muller. The theory of 
passivity phenomena (5) The influence of covering 
films on the potential of a metal — G Koller, H 
Ruppersberg, and E. Strang. The condensation of 0- 
ammo-benzaldehyde with keto-dicarbonic-acid esters 
and di-keto-carbomc-acid esters — R Dworzak and K, 
Hermann. Cyclic acetals (2). — W Schmidt The struc- 
ture of the wind To obtain the simultaneous wind 
velocities at a series of adjacent points a new method 
of observation was worked out. Light pressure plates 
m great numbers were brought together and photo- 
graphed kinematographically The experiment was 
made on an area of 10 x 10 metres — F Holzl The 
alkylisation of tn- and tetra-cyano-cadmic acids — 
K. Funke and H. Wolf Researches on perylene and 
its derivatives (23rd communication) — A Pongratz * 
24th communication. — A Zinke and W. Hirsch . 25th 
communication 

Mar. 14 — W. J Muller and K. Konopicky The 
anodic behaviour of aluminium. An inquiry arising 
out of the surface passivity of aluminium. — R- 
Wegscheider The photochemical transformation of 
o-nitro-benzaldehyde — E Spath and N Polgar . The 
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quaternary bases in Berberis vulgaris. Besides 
berberm there is also palmatin, latrorrhizm, colum- 
bamin, and berberrubm — E Spath and G. Papaionou- 
Phenol bases in the bark of Angostura ; synthesis 
of galipolin. — R. Dworzak and J. Piern Studies 
on a-bromo- and oxy -aldehyde — C. Doelter Blue 
lock salt — F. Hochstetter Contributions to the 
developmental history of the human brain — K 
Fntsch Observations on flower -visiting insects in 
Styria, 1909 Hellehorus mger had many visitants 
on sunny days in its natural localities, Prunus 
avium was visited by Macroglossa fuciformis Other 
observations supplementary to Knuth’s work — G 
Ortner Measurement of strong polonium prepara- 
tions by means of the charge transported by the 
emitted a-particles — F Holzl, Th. Meier-Mohar, and 
F. Viditz Alk-oxonmm-hexa-cyano-cobaltates — K 

Menger (1) A partition theorem for rational and 
irrational dimensional assemblages (2) The nowhere 
dense partial assemblages of Pn (3) Deducing the 
concept of dimension from postulates — E Deussen 
The composition of iron fluoride 


Official Publications Received. 

BRITIfeH 

Malayan Forest Recoids, No b Mangio\c Forests ot the Malaj 
Peninsula By J G Watson Pp \iu-|-275 (Kuala Jjunipur, F M S 
Conservator ot Forests ) 3 dollars , 7s 
Commonwealth of Australia Second Annual Report of the Council 
tor Scientific and Industrial Research tor the \ear ended 30th June 
1928 Pp 88 (Canberra, F C T H J Green ) Is Sd 
Memoirs ot the Punjab Irrigation Research Laboratory Vol 1, No 2 
A Statistical Examination ot the Sensitivity of a Water Table to Rainfall 
and Irrigation By Bernard Howell Wilsdon, with R Partha Sarathy 
Pp 24 (Lahore Government Printing Office ) 1 rupee , li od 
Report of the Botanical Survey of India for 1927-28 Pp 8 (Calcutta ) 
Tanganyika lerntory Report of the Department ot Agriculture for 
the Year ending 31st March 1928 Pp 57 (Dar es Salaam ) 2> td 
Miscellaneous Publications of the Royal Alfred Observatory No 7 
The Cyclone Season 1927-1928 at Mauritius By R A Watson Pp 4-1- 
47 charts (Mauritius ) 

The Research Association of British Paint, Colour and Varnish Manu 
facturers Technical Paper No 1 Tung Oil , a Review of the Possi 
bilities ot Production within the British Empire, with a Complete 
Bibliography of the Literature relating to Tung Oil from 1917-1927 
excluding Patents By Dr LA Joidan Pp 40 (Teddmgton ) 
Journal of the Marine Biological Association of the United Kingdom 
New Series, Vol 10, No 1, May Pp 368 (Plymouth ) 12& bd net 
Journal of the Royal Statistical bociety New Series, Vol 92, Part 2 
Pp 103-321 -f Ml (London) 7* bd 
Transactions of the Optical Society \ol 80, No 3, 1928-29 Pp 
iv-i- 101-140 (London) lOi 

Seale-Hayne Agneultnial College, Newton Abbot, Devon Department 
of Plant Pathology Fifth Annual Report for the Year ending September 
30th, 1928 (Pamphlet No 30 ) Pp 40 (Newton Abbot ) 

Annals of the Natal Museum Edited by Dr Ernest W'arren Vol 6, 
Part 2, May Pp 171-336 -f plates 12-22 19* net Vol 5, Index Pp 

V 4-449-458 (London Adlaid and Son, Ltd ) 

Falmouth Observatory Report of the Joint Observatory Committee 
to the Royal Cornwall Polytechnic Society and the Falmouth Town 
Council for the Year 1928 Pp 5 Meteorological Notes and Tables for 
the Year 1928, also Table of the Mean Magnetic Decimation at Falmouth, 
from 1888 to 1928 By W Tregoning Hooper Pp 7 (Falmouth ) 

Air Ministry Aeronautical Research Committee Reports and 
Memoranda No 1208 (Ae 8b9) A Dash-Pot for use m Spinning 
Experiments on a Model Aerofoil By T H Fewster (T 2fa91 ) Pp 
2-fl plate 4d net No 1209 (Ae 802 ) Wool-Tufts, a Direct Method 
ot discriminating between Steady and Turbulent Airflow over the Wing 
Surfaces of Aircraft in Flight, applied to explore the Region of Effect of 
the Slot on a Bristol Fighter Wing By FIight-Lieut JAG Haslam 


net No 1212 (Ae 371) Preliminary Tests on the Effect on the Lift ot a 
Wing of the Position of the Airscrews relativ e to It By F B Bradfield 
(T 2716) Pp 104-4 plates 9d net (London HM Stationery Oflice ) 
Harper Adams Agricultural College, Newport, Salop Some Cattle 
Diseases— Contagious Abortion, Tuberculosis, Mastitis (Garget) Report 
of Conference held at the College on Tuesday, April 9th Pp 24 
(Newport, Salop ) 

Gold Coast Survey Tables for use in the Department Pp 46 -1-2 
plates (Accra ) 

Journal of the Chemical Society containing Papers communicated to 
the Society May Pp iv-f 853-1111 -f-x (London) 

Proceedings of the National Laboratory of Psychical Research Vol 
1, Part 2 Shorfc-Title Catalogue of Works on Psychical Research, 
Spiritualism, Magic, Psychology, Legerdemain and other Methods of 
Deception, Charlatanism, Witchcraft and Technical Works for the 
Scientific Investigation of alleged Abnormal Phenomena from Circa 1450 
AD to 1929 AD Compiled by Harry Price Pp '65-4224-32 plates 
(London ) 15* net 
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The National Ben/ole Association Sixth Report ot the Joint Ben.!ole 
Research Committee of the National Ben/ole Association and the Uni- 
versity ot Leeds Pp 114-212 (London) 

Proceedings of the Geologists Association Edited by A K Wells 
Vol 40, Part 1, Maj 22 Pp 104 (London Ed waid Stanford, Ltd ) 5 s 
The Royal Society foi the Protection of Birds Thirty eighth Annual 
Repoit, January 1st to December 31st, 1928, with Proceedings of Annual 
Meeting, 1929 Pp 108 (London ) Is 
The National Physical Laboratory Inspection by the General Boaid, 
June Lsth, 1929 Pp 1> (Tfddington ) 

Rothamsted Experimental Station, Haipenden Investigations m 
Progiess in the Laboratories and Expenineiital Fields, l't29-3fJ Pp 12 
(Harpenden ) 

Empire Cotton Growing Corporation Repoit of the Adininistratn e 
Council of the Coipoiation to be submitted at the Eighth Annual 
General Meeting on June 3id, 1929 Pp 55 (London ) 

Report of the Astionomei Royal to the Boaid of Visitors ot the Royal 
Observatory, Greenwich, read at the Annual Visitation of the Royal 
Observatory, 1929 June 1 Pp 17 (Greenwich) 

South Austialia Empire Forestry Conference, 1928 Forestry Hand- 
book Prepaied by B Julius and A L Pine his Pp 14o (Adelaide 
Haiiisoii Wen ) 

The Indian Forest Reconls Silviculture Senes, Vol 13, Pait S 
Volume and Outturn Tables tor Blue Pine (Ihaas txteUa, Wall ) By 
H G Champion, Isli war Das Mahendru and Painia Nand Sun Pp iv 
4-46 (Calcutta Government of India Central Publication Branch) 

1 2 rupees , 2 * 

Department of Education National Library of Ireland List ot 
Scientific and Technical Periodicals m Dublin Ijibraries Pp vi4-147 
(Dublin Stationery Office ) 5* net 
Proceedings of the Royal Society Senes A, Vol 124, No A7'»4, June 4 
Pp 248-477 (London Harrison and Sons, Ltd ) 8 * 

Philosophical Transactions of the Royal Society of London Senes A, 
Vol 22S, A 663 A Photographic Investigation of Flame Movements in 
Carbonic Oxide-Oxygen Explosions By Prof William A Bone and 
Reginald P Fiaser Pp 197-2U4-11 plates (London Hainson and 
Sons, Ltd ) 

The Strangeways Reseaich Laboratory, loxnieily the Cambndge 
Reseaich Hospital Pp 16 (Cambndge) 

Transactions and Proceedings ot the New Zealand Institute Vol 5‘1, 
Part 4, December 1928 Pp i\ 4-663 1024-fxii (Wellington, N Z ) 

The Indian Forest Records Silviculture Senes, Vol 14, Part 2 
Denudation of the Piiniab Hills By B O Coventiy Pp v4-3()-f7 
plates (Calcutta Government of India Central Publication Branch ) 
1 4 rupees , 2* 3d 

Journal of the Indian Institute of Science Vol 12A, Part 5 Studies 
on Soil Actinomyces i Introduction, by V Subrahmanyan and Roland 
V Norris, 11 Their Mode of Occurrence m the Soil, by V Subrahmanyan 
Pp 53-68 (Bangalore ) 1 rupee 

Commonwealth of Australia Council for Scientific and Industiial 
Research Pamphlet No 11 The Tasmanian Grass Grub (Untop&vi 
int) uata, Walker) , a Prelmiirary Report on its Life History and VIethods 
of Control By Gerald F Hill Pp 48 (6 plates) (Melbourne H J 
Green ) 

South Australia Department of Mines Mining Review for the 
Half-Year ended December 31st, 1928 (No 49) Pp 93-1-8 plates 
(Adelaide Harrison Weir ) 

Foreign 

Reprint and Circular Senes ot the National Research Council No 
87 Final Report of the Committee on Scientilic Problems ot Human 
Migration Pp 21 (Washington, D C National Academy ot Sciences ) 
30 cents 

The Danish Dana Expeditions, 1920-22, in the North Atlantic and the 
Gulf of Panama Oceanographical Reports edited by the Vuua Com- 
mittee, No 5 The Fishes ot the Families Astronesthidae and C'liauh- 
odontidae By C Tate Regan and Ethel wynn Trewavas Pp 39-f 7 
plates (Copenhagen Gyldendalske Boghandel , London Wheldou and 
Wesley, Ltd ) 10* 

Mellon Institute of Industrial Research Bibliographic Senes Second 
Supplement to Bulletin No 2 A List of the Books, Bulletins, Journal 
Contributions and Patents by Members of the Mellon Institute of 
Industrial Research during the Calendar Year 1928 By' Lois Heaton 
Pp 11 (Pittsburgh, Pa ) 

Sudan Government Wellcome Tropical Research Laboratories, Khai- 
toum Report of the Gov ernment Chemist for the Year 1928 (Chemical 
Section, Publication No 09) Pp iv4-39 (Khartoum) 

Agricultural Experiment Station, Michigan State College of Agncultuie 
and Applied Science Technical Bulletin No 96 A Local Farm Real 
Estate Price Index By F M Thrum Pp 31 Special Bulletin No 
ISO The Soils of Michigan , Grayling Sand By M M McGool and A 
G Weidemann Pp 24 Special Bulletin No 185 Roadside Marketing 
m Michigan By H P Gaston Pp 49 Special Bulletin No 188 
Pollination of Orchard Fruits in Michigan By Roy E Marshall, Stanley 
Johnston, H D Hootman and H M Wells Pp 38 Special Bulletin 
No 189 The Marketing of Michigan Milk through Creameries, Cream 
Stations, Condenseries and Cheese Factories By F T Riddell and J 
T Horner Pp 36 (East Lansing, Mich ) 

Classified List of Publications of the Carnegie Institution ot Washing- 
ton Pp 202 (Washington, D C Carnegie Institution ) 

Carnegie Institution of Washington Fourteenth Issue Pp 63 
(Washington, D C Carnegie Institution ) 

Proceedings of the United States National Museum Vol 1 4, Art 6 
Notes on some Oriental Sapromy/ud Flies (Dipteia), with particular 
reference to the Philippine Species By J R Mallocli (No 2751 ) 
Pp 97-f6 plates Vol 74, Art 7 A Revision of the Wood-W’'aibler 
Genus Basileuterus and its Allies By W E Clyde Todd (No 2752 ) 
Pp 95 Vol 75, Art 11 A Contribution to our Knowledge of the 
Anatomy of the Fresli-water Mussels of the District of Columbia Bv 
Lucy Reardon (No 2782 ) Pp 12-1-5 plates (Washington, DC 
Government Printing Office ) 

Aniiuaire de I’Acadeniie Royale des Sciences, des Lettres et des Beaux 
Arts de Belgique, 1929 95^ armee Pp l')')4- 4 planches (Bruxelles 

Maurice Lamertm ) 
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Amniaire de I’Obserratoire Royal dc Bel£-iqu(^ 07 c annee, 1930 Pp 
100 (Uccle ) 

Annales de rObsei\atoir 0 Royale de Belgique Tioisieme s^ne, Tome 
% Pascieule 2 Catalogue de 419 etoiles de cotnparaisoii pour la planete 
Bros a son opposition de 1930-1931 Par F Moreau, G Becq, L de 
Clerck et J Verbaandert Pp 77-102 (XJcele ) 

Journal de la Societo des Americanistes de Pans Nouvelle sene, 
Tome 20 Pp \xiu-{-589 (Pans) 

Mmistere de I’lnstiuetion pubhque et des Beau\-arts Enqudtes et 
documents relatits a I’enseiguement superieur 123 Rapports sur les 
Obserx atoires astronoimques de Pio\ mee et les Obsei vatoiies et Instituts 
de Physique du Globe Annee 1927 Pp 108 (Pans ) 

Publications of the Far Eastern State ITnuersitj' Sene 7, No 12 
Adsorption as a general Characteristic ot Coal and Peat , the Condition 
of Genesis, Occurrence, Gas Contents, Snperhcial Alteration, Spontane- 
ous Combustion, Coke Formation and Hydrogenation Bj Pro! B P 
PentegoJl Pp 32 In Russian, with Summary in English (Vladivostok) 
30 kop 

Report of the National Research Council for the Year July 1, 1927- 
June SO, 1928 Pp iii-f-95 (Washington, DC Government Printing 
Office ) 

Department of Commerce Bureau ot Standards Research Paper 
No 64 Prism Refraetometry and certain Goniometneal Requirements 
for Precision By L W Tilton Pp 909-930 10 cents Research 
Paper No 65 A new Determination of the Melting Point of Palladium 
ByC O Fairchild, W H Hoo\er and M F Peters Pp 931 962 10 
cents (Washington, D C Government Printing Office ) 

Department of Commerce Bureau of Standards Visitors’Manual of the 
National Bureau of Standards a Brief Account of its History, Functions 
and Laboratory Facilities (Miscellaneous Publication No 93) Pp ii-fl3 
(Washington, D C Government Printing Office ) 

Publikationer og mindre Meddelelser fra Kpbenhavns Observatoimm 
Nr 61 Asymptotische Losungen ira restringierten Dreikoiperproblem 
(Probl^me Restreint) Von Elis Stromgren Pp 55-flTafel (K 0 benha-vn) 
Bulletin of the American Museum of Natural History Vol 58, Art 7 
The Adaptue Modifications of the Arboreal Tadpoles of HnpIopJiiyne and 
the Torrent Tadpoles of Sfau? ots B\ G K Noble Pp 291-334-1- plates 
15-16 (New \ork City ) 

United States Department of Agncultnie Technical Bulletin No 111 
Fish Oil as an Adhesive in Lead-Arsenate Sprays By Oliftoid B Hood 
Pp 28 (Washington, D 0 Government Printing Office ) 10 cents 
Japanese J ournal of Geology and Geography Transactions and Abstracts 
Vol 6, Nos 3 4 Pp 111 -b 63 147 -b 9-26 -P 7 -f plates 13-27 (Tokyo 
National Research Council of Japan ) 

Proceedings of the United States National Musenni Vol 75, Art 16 
A newly found Meteoric Stone reported by W B Lang from Peck’s 
Spring, Midland County, Texas By George P Meinll , with Chemical 
Analysis by F A Qonyer (No 2787) Pp 2 -fl plate Vol 75, Art 17 
A new Nematode, kinuo&ta, aberrans, new’ Genus, and new’ Species from a 
Rodent By (Jlenwood C Roe (No 2788 ) Pp 3-bl plate (Washing- 
ton, D C Government Printing Office ) 

S\eriges Geologiska Undersokning Ser Ca, No 13 Nordmarks 
Malmtiakt , Geologisk besknvning Av Nils H Magniisson Summary 
The Iron and Manganese Ores of the Nordmaik District Pp 98 
(Stockholm ) 7 00 kr 

Publications de I’Observatoire de Genes e Rapport sur les coneours 
de reglage de ehronometres de I’annee 1928 Pp 31 (Gen6\ e ) 

Treasury Department United States Public Health Ser \ ice Studies 
on Oxidation-Reduction 13 Preparation of Indophenols which may be 
used as Oxidation-Reduction Indicators By H D Gibbs, W L Hall 
and W M Clark (Supplement No 69 to the Public Health Reports ) 
Pp iu-b35 10 cents 14 Equilibrium Potentials of 2, 6-Dibrorao- 
benzenone Indophenol-2'-Sodium Sulphonate, 2, 6-Dibromobenzenone 
Indophenol-S'-Sodmm Sulphonate, 2, 6-Dichloroben/enone lndo-2' Chloro- 
phenol, and 2, 6-Dimethylbenzenone Indoplienol By Wallace L Hall, 
Paul W Premier and Barnett Cohen (Supplement No 71 to the Public 
Health Reports ) Pp 111 -b 26 10 cents (Washington, DO Goiern- 

raent Printing Office ) 


Catalogues 

A Catalogue of Important and Rare Books on Botany, Agriculture, 
Forestry, P’ruit-Culture, Gardens and Gardening, Hcrbals, Early and 
Modern Medicine and Surgery, Tobacco (No 426 ) Pp 142 (London 
Bernard Quaritch, Ltd ) 

Art and Literature, including a selection from the Library of Sir 
Edmund Gosse (No 446 ) Pp 20 (Cambridge Bowes and Bow'es ) 
Botany and Horticulture (Catalogue No 169) Pp 56 (London 
Dulau and Co , Ltd ) 


Diary of Societies. 

FRIDAY, JuOT 21 

Royal Society of Medicine (Otology Section) (at Cambridge), at 2 — 
L Yates The Esolution of the Sense of Hearing— J a Tucker 
Localisation of Sound — S Hett, Dr A G Wells, and Dr Murray 
Levick Ionisation as a Treatment for Middle-ear Suppuration —At 
4 30 — Dr A A Gray The Application of the I’nnciples of Maximum 
Stimulation to Clinical Otology — G Wilkinson Demonstration of a 
Model Resonator, Designed to Illustrate the Mechanism of the Cochlea 
Royal Sanitaey Institute (at North-East Coast Exhibition, New’castle- 
upon-Tyne), at 2 30 — Dr H G Davison and otheis Discussion on 
The Problem of Feeding the Premature Infant —Dr 1 F Murray and 
others Discussion on The Need for a Maternity Semiee —Dr H H 
Evers and others Discussion on The Importance of Ante-Natal Super- 
vision —At 4 30 — D. Boyd and others Discussion on Eliminating the 
Tuberculous Cow Administrative Results at Berwick-upon-Tweed — 
D W- Henderson and others Discussion on Hygienic Milk Supplies 
—0 H Westwater and others Discussion on Clean Milk in the 
Northern Counties —At S -Prof L B Hill Smoke Pollution (Public 
Lecture) 
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Royal Society of Medicine (Obstetrics Section), at 8 — G F Gibberd 
The Use of Animal Bladders for the Induction of Premature Labour — 
Prof Cleland and Drs Dawson, Wallace and Hackett Difficult Labour 
in Australian Aboriginal with Post-mortem Measurements of the Pelvis 
—0 D Read and F Roques Some Results of the Surgical Treatment 
of Pelvic Bndometiiomata 

Royal Socipty of Tropical Medicine and Hygiene (Annual General 
Meeting) (at 11 Chandos Street, W ), at 8 15 —Induction of New 
President, Dr G Carmichael Low — Di J F 0 Haslam Some 
Health Problems of British Guiana — Presentation of the Manson 
Medal to Sir Ronald Ross, and the Chalmers Medal to Major A 0 
Sinton 

Association of Economic Bioiogists (Annual Field Meeting) (at Cam- 
bridge) (continued on June 22) 

SATURDAY , June 22 

Royal Society of Medicine (Otology Section) (at Cambridge), at 
9 80 A M — M Vlasto The Chorda Tympani Nerve in Otology —0 8 
Hallpike Some Observations on Bone Conduction — A R Tweedie 
Demonstration of Apparatus for Control of Conversation Test 
Royal Society op Medicine (Disease in Children Section) (at Nottingham), 
at 3 

Physiological Society (at Plymouth) 

MONDAY , Junp 24 

Royal Geographical Society (Anniversary Meeting) (at ^Eolian Hall), 
at 3 —Presidential Address, Annual Report, arid Presentation of 
Medals, etc 

Royal Institute of British Architects, at 8 30 —Presentation ot Royal 
Gold Medal 

TUESDAY , June 25 

Royal Dublin Societv, at 4 15 —Report ot the Irish Radium Committee 
for the Year 1928 — H A Cummins, Violet 0 E Kennelly, and M 
Grimes A Study of Fungi found in Milk — P A Murphy Some 
Insect \ectors ot Virus Diseases m Plants — L P W Renouf A 
Hydrographical and Biological Study of Lough Hy ne, Co Cork — 
J Reilly (tt) An Inv’estigation of the Polysaccharides, Part I 
Inulan , (b) The Cryoscopic Constants of Acetamide — J H J Poole 
A Suggested New Type ot Sensitive, Suspended Needle Galvanometer 
Royal Anthropological Institute, at 8 30 —Miss Beatrice Black w'ood 
The Indians of British Columbia 

Insiitution or Mechanical Enginfees (at Manchester) (continued on 
June 26-28) 

WEDNESDAY , Junf 26 

Royal Society of Arts, at 4 - Annual General Meeting 
Eugenics Society (at Royal Society), at 5 15 —Dr M G Buer Health 
and Prosperity m the Early Nineteenth Century 
Geological Society of London, at 5 30 — R O Robei ts The Geology 
of the District around Abbey Cwinliir (Radnorshire).— Di C A 
Matley and Dr A Heard The Geology of the Oounti y around Bodfean 
(South-Western Carnarv onshire) — Dr G H Mitchell The Petro- 
graphy of the Borrowdale Senes of the Kentmeie Area (Westmorland) 

THURSDAY , June 27. 

Royal Society, at 4 80 —Lord Rayleigh A Photoelectric Method of 
Measuring the Light of the Night Sky , with Studies ot the Coiuse of 
Variation through the Night —Prof J C McLennan, M W Perrin, 
and H J C Ireton The Action of High Speed Cathode Rays on 
Acetylene — T B Stern, B S Gosling, and R II Fowler Further 
Studies in the Emission oi Electrons from Cold Metals —And other 
Papers 

Royal Society of Medicine (Urology Section), at S 80 
FRIDAY , June 28 

Physical Society (at Imperial College of Science), at 4 45 —Dr Teresa 
J Dillon The Relation between Hydrogen Pressure and Filament 
Resistance m a Tube containing Glowing Tungsten — Dr Fiances 
Lowater The Band Systems of Titanium Oxide — F E Smith The 
Absolute Measurement of Sound Intensity —A Demonstration of an 
Apparatus for the Measurement of Electrical Resistance at High 
Temperatures will be giv en by’ Dr J L Hanghton 

FRIDAY , July 5 

Geologists’ Association (in Arcluteetuial Theatre, University College, 
Gower Street), at 7 30 —Christopher tT A Gaster Chalk Zones 
in the Neighbourhood of Shoreham, Brighton, and New haven, Sussex 
— H G Smith Some Features ot Lamprophy i es, near Sedbergh, York- 
shire 

PUBLIC LECTURE. 

WEDNESDAY , June 26 

University of Birminohvm, at 4 30 — Dr C Singer The Modern Spirit 
in Medicine (II ) 

CONFERENCE. 

June 24 to 27 

British Pharmaceuiical Conference (m Dublin) 

Monday , June 24, at 8 p m — Reception at the Mansion House 
Tuesday , June 25, at 10 a m —Chairman’s Address Reading of Science 
Papers 

At 2 15 — Delegates’ Meeting 
Wedn (^ day , June 26, at 10 a m —Science Meeting 
At 11 A M — Delegates’ Meeting 
At 2 30 — Science Meeting 
Thunday , June 27, at 10 x m —Closing Session 
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The New Museum Outlook. 

T he museums of Great Britain are bestirring 
themselves, or, if that be putting it too strongly, 
at any rate many men of action and foresight are 
bestirring themselves concerning the museums. 
There is a museum feehng m the air. But in the 
midst of the reports and commissions, addresses and 
discussions which express this activity, the plain 
man may be excused if he fails to see that criticisms, 
suggestions, and counter-suggestions all point to a 
broad but tolerably well-defined road by which the 
museums of the British Isles must endeavour to 
make their way. The new road is the focus of many 
mdependent paths along which progressive museums 
have been feeling their way in recent years, often in 
face of difficulties, and scarcely reahsing that they 
were takmg part in one of the great educational 
movements of the times. Though the reports have 
scarcely emphasised the magnitude of the change, 
it means a radical recasting of the museum idea and 
the adoption of a fresh museum outlook. 

Here we propose to outhne the fundamental 
change in outlook which progress demands, and to 
inquire whether recognition of the new objective 
may lead to suggestions for the development and 
control of existing museums 
In their historical origin, museums were simply 
conservatories, in the basic meaning of the word, 
houses for the storing and safe keeping of whatever 
was thought to be worth keeping, and their officers 
were and are ‘ keepers L That is still looked upon 
as the primary and fundamental purpose of 
museums, and yet it is only in a few of the largest 
museums that the material is of a value so great or 
nature so irreplaceable that its conservation is of 
first and last importance. In the second stage of 
their development, museums condescended to show 
some of their possessions to favoured visitors, and 
finally to the pubhc, but they placed the specimens 
]ust as they were accustomed to store them, in the 
arrangement most convenient for reference by ex- 
perts It is not so many years since a keeper in one 
of the national museums gave mstructions that 
British birds (and that in a British museum) should 
be labelled with their Latin scientific names only. 
The attitude, and it was widespread, was that the 
public might learn if it could, hut it was no purpose 
of the museum to teach. 

That almost all the natural history collections in 
the museums which possess them are still arranged 
on the systematic lines of the expert taxonomist, is 
a relic of an early development, a convenient group- 
ing for reference, easy for the museum officer 
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to arrange, and capable of infinite expansion 
Educationally, however, it is a passive arrange- 
ment. It permits the visitor, if he is receptive, to 
gain certain impressions of form and of relation- 
ship, but it is not designed to thrust new ideas upon 
him, to compel him to consider and reconsider. In 
a general way, that is typical of the old museum 
attitude to education ; hitherto the museum has 
been an inactive educator, allowing the visitor to 
sip where he would, or go away dry if the nectar 
was not to his taste, but never, by one wile or 
another, compelling him to drink of the stimulating 
cocktails it might concoct 

The new outlook which underlies the recent dis- 
cussions regarding the museums of Great Britain, 
and towards which a few bright exceptions have 
been striving, is that museums must henceforward 
make it a primary duty to take an active and pro- 
gressive part in the educational systems of the 
country. In a short preface to an American work 
dea ling with the relationship between the American 
Museum of ISTatural History and the Educational 
authority of New York,^ Prof. Henry Fairfield 
Osborn stated that the growing museum influence, 
which during the past quarter of a century has been 
especially remarkable throughout the cities of the 
United States, is largely due to the recognition that 
the museum is not a conservative but a progressive 
educational force, that it has a teaching quality or 
value peculiar to itself, that the museum succeeds if 
it teaches, fails partially if it merely amuses or 
interests people, and fails entirely if it simply 
mystifies”. 

If only this could be set as an aim and end in the 
forefront of museum activities, the museums of 
Great Britain would take on a fresh lease of 
activity, and create for themselves a new and 
powerful place among the social institutions of the 
country, in no less degree than they have done in 
the United States of America. 

In an address delivered a short time ago to the 
Boyal Society of Arts and referred to iu Natueb 
(Feb. 9, p. 227), Sir Henry Miers sketched in broad 
outHne the ways in which museum coUections 
might be brought into relationship with educational 
stages. He founded his proposals on the assump- 
tion that museums should cater for four classes of 
visitors. For the ordinary visitor the history and 
resources of the town or district should be dis- 
played ; school children and students of riper years 
require summary collections and introductory 
series ; for the collector and serious inquirer 

^ "Free Nature Education by the American Museum of Natural 
History in Co-operation with the Department of Education of the City 
of New York ”, by 0 H Sherwood , 1920 ^ 
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systematic collections are needful ; and the re- 
searcher must have at hand great stores of classified 
material for investigation and comparison 

Even this passive arrangement of museum ex- 
hibits falls short, however, of the needs of an active 
educational policy, such as the times demand, and 
such as has been attained by many of the museums 
in the United States As typical of these, glance at 
the activities, almost violent activities our sedate 
institutions would regard them, of the museums of 
the Brookljnu Institute of Arts and Sciences. In 
the course of a single year ten special exhibitions of 
various art collections and eight exhibitions of 
prints were arranged, and exhibitions of motion 
pictures portraying the ‘ Chronicles of America ’ 
and zoological subjects, as well as lecture courses for 
the public, for teachers and for students, were held. 
In addition, the Institute has speciahsed in a 
‘ Children’s Museum ’, with loan exhibits of natural 
history specimens for schools, with schools visits 
helped by three teachers assigned by the Board of 
Education, summer field trips, lectures, and so on. 
The detail with which the educational side is 
organised is indicated by many little refinements, 
such as the small cases of mounted birds which a 
child may borrow and take home as he would a book, 
the files of five thousand pictures and of trust- 
worthy magazine articles, so catalogued that any 
set may be selected and borrowed by child or 
teacher, and the loan series of eight thousand 
lantern sHdes. 

Is it desirable that the museums of Great Britain 
should reach towards such a goal ^ And if it is, is 
such a goal attainable ? The consensus of opimon 
amongst educationists, the efforts already being 
made by the more progressive museums in this 
country, and the views expressed m or underlying 
recent reports and discussions, all point to the de- 
sirabihty of some such development, if museums 
are to escape from the backwash of stagnation and 
move with the main stream of the nation’s progress. 
It may be said that the proper purpose of the great 
national museums is rather to attend to scientific 
mterests than to cater for the education of ele- 
mentary school children, but the argument is 
sujficiently met by the actual development of the 
American mstitutions, which have satisfied the de- 
mand for mtrusion mto educational affairs without 
losing a whit of their scientific enthusiasm or 
reputation 

The question as to whether this desirable end is 
attamable is not so easily answered. Our opimon, 
however, is that it can be reahsed, but not under 
museum conditions as they generally exist in Great 
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Britain to-day. An analysis of the difficulties will ' 
suggest lines along which development might well 
take place. i 

There is the fundamental difficulty of staffing. 
The teaching of young and old is an art based upon 
scientific principles, definitely recognised and the 
subject of specialised courses in universities and 
training colleges. It cannot be expected that the 
curators of museums, whether they be chosen for 
their general knowledge or for their expert skill in 
particular branches of science, can be at the same 
time, barring a few exceptional cases, in close touch 
with educational developments and the needs of 
elementary, secondary, and advanced education. 
Even if they knew the demands, they cannot be 
expected to be familiar with the technique and 
progress of modern educational methods. 

It is evident, therefore, that a scientific museum 
staff is not best fitted for the carrying out of an 
educational policy, quite apart from the fact that in 
the larger museums the scientific staff is already 
overburdened with its own particular problems. 
If the museum share in educational progress is to 
be more than a mere nibbling at the fringe of a 
great problem, new qualifications and new personnel 
must be drafted into the scheme Moreover, this 
change must take place with as httle disturbance of 
existing arrangements as possible ; for it is recog- 
nised that, for the purposes which they now serve, 
the greater museums are working competently 
and smoothly. There must be no uprooting of a 
well-established growth , the educational shoot 
must be grafted upon the present sturdy museum 
plant. 

These considerations suggest one or two broad 
lines of change which might well herald the adoption 
of an active educational policy There must be a 
mutual approach between the museum body and 
the educational body. This rapprochement would 
develop in two directions, one affecting the fram- 
ing of general museum pohcy and the other the 
actual development of the policies decided upon. 
In the first case, the governing body of the museum, 
whether it be an ad hoc committee of the county or 
mumcipahty, the council of a naturalist society, or 
an advisory body of whatever origin, would be 
strengthened and broadened in outlook by the in- 
clusion of one or more of the leading educatiomsts 
of the district, selected for their capacity in dealing 
with new problems as well as for their knowledge of 
educational needs. It would be strange indeed if, 
on such a body, discussions between men of general 
culture, educational speciafists, and representatives 
of the museums themselves did not evolve new 
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suggestions worthy and capable of being carried 
out. 

The carrying out of the schemes so formed 
leads to our second consideration. On one hand 
museum staffs must co-operate with educational 
authorities, and on the other, educational authorities 
must make more use of museums On the lowest 
scale, this imphes that exhibits of museum materials 
will be arranged in such a way that they can be 
used, simply and easily, to illustrate the Nature 
study lessons of the schools, and that school 
authorities will support the effort by making full 
use of the museum But on a higher scale, and in 
the large museums, it would imply much more, as 
the activities of the Brookl}^! Museum foreshadow. 
The large museum would play its part by appoint- 
ing a staff specifically to deal with educational 
activities , the educational authorities would detail 
certam of their teachers to conduct school parties in 
the museum, give museum lessons, and so on. 

In whatever way it may be accomplished and 
whatever degree of development it may reach, the 
closer association between museums and formal 
education is an end eagerly to be desired ; it would 
inevitably lead to fresh hnes of usefulness for 
museums already flourishmg, and might spell a new 
life for many institutions now all but moribund. 
The passive, dead-and-alive museum is hke a bank 
which, having collected the moneys of its customers, 
exhibits a few samples of currency in its windows 
and locks the remamder in its strongholds. It is 
not the receipt and storing of money or of specimens, 
but the use made of them, that means success for 
bank or museum. That is, in effect, our plea for 
the deliberate adoption, in museums large and 
small throughout Great Britain, of the new museum 
outlook 


Mathematical Physics. 

Mathematical and Physical Papers By Sir Joseph 
Larmor. In 2 volumes. Yol. 1. Pp. xii 4-679. 
Yol. 2. Pp xxxii4-831. (Cambridge: At the 
University Press, 1929.) £6, 65. net. 

T hese volumes contain the contributions made 
by the author to different scientific societies 
and periodicals during a period of nearly half a 
century, and the subjects treated of extend to 
almost every branch of physical science. The 
author observes in his preface that ‘‘ every in- 
vestigator bears the stamp of the domicile in which 
he has been brought up ” . In the present case there 
are two domiciles ; to the first is probably traceable 
the influences of Hamilton and MacCullagh. The 
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second, beginning at Cambridge towards the end by MacCullagh m relation to optical phenomena 


of the period which saw the rediscovery of Green’s 
work, the publication of Thomson and Tait’s 
“ Natural Philosophy ”, and the publication of 
Maxwell’s treatise on “Electricity and Magnetism ”, 
has also had its influence, both in the selection of 
the subjects of investigation and on the method of 
treatment. 

One of the outstanding events of the period was 
the recognition of the importance of the Lagrangian 
method as the means of investigating not only the 
problems of mechamcs but also the problems of 
physical science in general. The memoir by Green 
on the reflection and refraction of light is possibly 
the earliest in which the conditions for the success- 
ful application of the method to a physical problem 
are set out clearly, although not infrequently too 
much trust has been placed in his statement — 
“ that but little effort is required on our part ” — 
while the caution implied in the earlier part of the 
passage quoted from is overlooked. 

By 1880 the value of the method m the investiga- 
tion of the problems had been fully recognised, and 
had become the usual method of investigation for 
these problems. The method naturally plays an 
important part in the present collection. In the 
paper “ On Least Action as the Fundamental 
Formulation in Dynamics and Physics ” {Proc 
Lond. Math. Soc., 1884) the method is applied with 
success to a great variety of problems both in 
mechanics and physics, and the mathematical con- 
nexion between them is established The same 
method is applied to the problem of “ the flow of 
electricity in a system of hnear conductors ”, lead- 
ing to a very general solution of the problem. In 
the first 400 pages of the first volume there are 
papers on subjects in pure mathematics, optics, 
and electricity of varying length and importance, 
but all of interest. The British Association Re- 
port (1893) on “ The Action of Magnetism on 
Light ; with a Critical Correlation of the Various 
Theories of Light Propagation ” gives an account 
of the different theories which had been proposed 
to account for the phenomena accompanying the 
propagation of light up to the time of its prepara- 
tion, and compares them carefully, at the same 
time making various suggestions and removing 
some of their obscurities. This report is the fore- 
runner of the series of three papers “ On a Dynami- 
cal Theory of the Electric and Lumiferous Medium ” 
published in the Philosophical Transactions. 

The first of these papers appeared in 1893, and 
its central feature is the identification of the electric 
energy function with the energy function developed 
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This energy function had been arrived at by adopt- 
mg a procedure which was the converse of the pro- 
cedure adopted by his predecessors 

The elastic solid theory of light propagation as 
developed by Green, Cauchy, and others had pro- 
vided an adequate representation of the phenomena 
of the reflection and transmission of light in the 
case of isotropic media, but had failed to give 
results which were m agreement with Fresnel’s 
results in the case of anisotropic media. Green and 
Cauchy had proposed to overcome this difficulty 
by the introduction of extraneous forces Mac- 
Cullagh set out to discover the energy function 
which would satisfy Fresnel’s laws both for iso- 
tropic and anisotropic media. Later, Kelvin 
showed that the energy function built up by 
MacCullagh was that of a quasi-labile elastic 
medium or of a gyrostatically loaded medium, 
hypotheses which are not unrelated to the hypo- 
theses of Green and Cauchy In the author’s paper 
of 1893, this energy function having been identified 
with the electric energy function is applied and 
tested for a great number of different phenomena. 
In particular, the result is obtained that the velocity 
of propagation of light is affected by a magnetic 
field Experiments carried out by Sir Oliver Lodge 
showed that the effect, if any, is so small as to be 
incapable of detection. Two conclusions can be 
arrived at as the result of these experiments, either 
the luminiferous medium is fixed or stagnant, or 
the energy function which leads to this result is 
defective The author has chosen the first of these 
alternatives, but it may be observed that the direct 
application of Faraday’s laws to the problem of the 
effect of a constant magnetic field on the velocity 
of the propagation of light gives the same result as 
these experiments, namely, that there is no effect. 

The problems of magneto -optic rotation and 
radiation are discussed on this theory, and with 
the introduction of a dissipation function, the 
circumstances of the reflection of light by metalhc 
media are investigated 

In an appendix the theory of electrons is intro- 
duced and apphed to some of the cases ; in particu- 
lar, the theory of natural magnets is treated from 
this point of view, and also optical dispersion In 
the second paper (1895) the theory of electrons is 
developed to a greater extent, and is apphed to the 
investigation of the phenomena which depend on 
the molecular or atomic properties of material 
media In addition to the phenomena discussed in 
the first paper, the propagation of light in metals, 
conduction currents, the mechanical electro-dynamic 
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forces acting on a conductor, the problems of a 
conductor rotating in a symmetrical magnetic field 
and the conjugate problem of a rotating electrified 
conductor are considered, as also the pressure of 
radiation The null result of the Michelson-Morley 
experiment is discussed on this theory, and ex- 
plained m terms of what is now usually referred to 
as the Lorentz transformation. 

In his memoir " La throne electromagn6tique de 
Maxwell et son application aux corps mouvants ” 
(1892), and in a later memoir (1895), H A, Lorentz 
developed a theory of electrical and optical 
phenomena similar to the theory presented in 
the present volumes The energy function, which 
IS fundamental in both cases, is the same, and 
although the treatment, more especially where 
statistical processes are involved, is somewhat 
difierent, the results obtained, when the phenomena 
discussed are identical, are naturally for the most 
part in agreement The particular form of the 
transformation arrived at in the case of a material 
body moving with a uniform velocity, from which 
the later development known as the theory of 
relativity, has arisen, is an inevitable consequence 
of the form of the energy function which is the basis 
of the theory of a stagnant ether; but there are 
difficulties connected with this theory which, so 
far, do not appear to have been surmounted. For 
example, is the Lagrangian method apphcable to 
the comparison of two systems, when the space 
co-ordinates of the one involve the time co-ordinate 
of the other, and the time co-ordinate of the first 
involves the space co-ordinates of the second ^ 
Furthermore, it has been proved that, if Faraday’s 
laws are apphed to the case of a material body 
moving with a uniform velocity, the axes of refer- 
ence for Faraday’s laws being the same as the axes 
of reference for the moving body, the relation 
between the moving body and a body at rest 
relatively to the same axes is that the moving body 
is contracted in the ratio (1 in the direc- 

tion of its motion, and no transformation involving 
the time co-ordinate is involved 
In the third paper of the series the theory of 
electrons is restated and its application to material 
media is more extensively developed. The in- 
vestigations of the two previous papers are revised 
in some cases , the relation of the theory to the 
kinetic theory of gases and to radiation is investi- 
gated , a general theory of optical dispersion is set 
out, and the problem presented by absorption 
bands is discussed. Thermodynamics, osmotic 
pressure, the laws of chemical equihbrium, para- 
magnetism and diamagnetism are also discussed, 
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and the mechanical relations of radiation are 
re-investigated. 

Whatever the ultimate verdict on this theory of 
the ether, which is the basis of these papers (after- 
wards with additions and revisions embodied in 
the author’s “JEther and Matter”), may be, it 
offered a possible and promising line of advance, it 
IS in agreement with a greater number of physical 
phenomena than its predecessor the elastic solid 
theory of the ether, and the author’s contributions 
to it are very notable. There are subsequent papers 
on other applications of the theory, the Zeeman 
effect, the optical influence of a magnetic field, etc., 
all additions of interest to the subject. 

There are several papers on geophysics, an in- 
teresting paper on Huygens’ principle, various 
reports and addresses, but probably the most im- 
portant papers in the collection other than the 
electrical papers are the papers on thermodynamics 
and the theory of gases The author has expressed 
a doubt as to whether the time is ripe for the formu- 
lation of a history of electrical theories ; this, despite 
the many treatises on thermodynamics and the 
kmetic theory of gases, is true in some measure of 
the theories connected with these latter subjects. 
These volumes, however, contain valuable contri- 
butions in this direction, and in a connected form 
would go far to supply such a history. 

A detailed exammation of the different papers in 
the two volumes is impossible within the present 
limits, but it may be observed that they contain 
contributions of interest and value to most of the 
questions which have been prominent in physical 
science for the last half-century. By coUectmg 
them together so as to make them readily accessible 
to other scientific workers, the author has earned 
their gratitude, and the care with which they have 
been edited and printed reflects great credit on the 
author and on the Cambridge University Press. 


One Hundred Years of the ‘Zoo’. 

Centenary History of the Zoological Society of London. 
By P. Chalmers Mitchell Pp. xi -f- 307 4- 33 
plates -1-9 plans (London Zoological Society 
of London, 1929 ) 25s. 

B y its ‘ Zoo ’ IS the Zoological Society of London 
known to the people ; its zoological gardens 
have given it a hold upon the nation which no 
purely scientific activity could have gained ; and 
the progress of the Zoo is the touchstone by which 
its success will be tested, at any rate by the super- 
ficial Yet from the outset of its career two distinct 
and almost antagomstic aims lay at the hearts of 

2cl 
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the founders of the Zoological Society and were 
embodied in its charter on one hand the popular 
appeal of the introduction of “ new and curious 
subjects of the Animal Kingdom”, and on the 
other the sternly scientific “ advancement of 
Zoology and Animal Physiology It is perhaps 
the greatest triumph of its hundred years of exist- 
ence that the Society has cherished these two objects 
with equal favour, developing its gardens to their 
utmost limits and at the same time making vast 
contributions to the progress of knowledge. It has 
done more ; it has blended a double function which 
might have split the Society to its roots into a 
harmonious whole, so that the Zoo has become 
the patron of science, contributing handsomely to 
its coffers, and science, the handmaiden of the 
Zoo, has eased the conditions of its inmates, and 
furthered their welfare in the details which make 
life in captivity worth living. 

In his ‘‘ Centenary History ”, Sir Peter Chalmers 
Mitchell traces with easy knowledge the multi- 
farious lines of activity which have coalesced to make 
the Zoological Society and its Zoo what they have 
become. The Society owes its origin in 1826 to Sir 
Stamford Kaffies, who lived just long enough to see 
it well on its way to success Its earliest stages were 
recently discussed in an article in Nature (May 4, 
p 687), so that no further reference to its foundation 
need be made, except that it is desirable to point 
out that, following Scherren’s ‘‘ The Zoological 
Society of London ” (1905), undue weight was there 
placed upon the part taken by the Zoological Club 
of the Linnean Society Chalmers Mitchell has 
investigated this and many other controversial 
points with minutest care, and the pains which he 
has evidently bestowed upon the consultation of 
original sources of information ensure that his is 
the last word in these matters 

Since the Zoo is the hub of the system, let us 
glance at the major developments which have kept 
it in the centre of pubhc favour. The chart which 
forms a frontispiece to the volume, and in itself is 
a mine of information, shows plainly that an un- 
progressive policy is reflected in stationary or 
dwindling audiences The fresh appeal of the 
original gardens soon wrought itself out and was 
followed by a steady decline in numbers of fellows, 
in numbers of visitors, and in income, which must 
have caused deep concern to those in authority. 
Now a glance at the series of plans of the gardens 
at different stages of development, appended to the 
volume, shows that since the first concession of 
twenty acres in 1826, there has been a gradual 
extension of area to more than double the origmal 
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size. But the chart reveals no connexion between 
increasing prosperity and mere accretion of acres. 
On the other hand, it clearly demonstrates that the 
secret of success from the public point of view is 
the staging of special features, which not only 
attract a temporary fresh influx of visitors, but tend 
to raise subsequent attendances to a new base level 

Accidental influences, such as the Great Exhibi- 
tion of 1851 or the International Exhibition of 
1862, are naturally enough reflected in the numbers 
of visitors to the Gardens, but the lesson of the 
chart IS that special efforts at display meet a rich 
reward. Eoyal collections of animals, since that 
first exhibited by the Prince of Wales in 1876, 
have always been exceedingly popular, but the 
organised works which have brought overwhelming 
success are the Mappin Terraces in 1913, the 
Aquarium in 1924, the Reptile House in 1927, and 
the Bird House in 1928. Taking the appointment 
of the present secretary in 1903 as a convenient 
datum line, it is a remarkable testimony to his 
progressive policy that in the quarter of a century 
which has since elapsed, the number of fellows has 
more than doubled, annual income has trebled, and 
the number of annual visitors has increased almost 
fivefold 

Keeping step with these popular developments 
have been no less important changes which appeal 
perhaps more strongly to the scientific observer, 
notably the vital innovation from the stuffiness of 
closed and warmed cages to natural temperatures 
and open air, the introduction on a large scale of 
radiant heat for the animals, and, a great step in 
progress, the acquisition of Whipsnade Park and 
the planmng there of scenic panoramas and 
paddocks on the most advanced lines 

Of the purely scientific activities of the Society 
we have left ourselves no space for comment. The 
Proceedings and Transactions, which are stocked 
with results based largely upon the collections 
themselves, are as indispensable to the scientific 
worker as is the '‘Zoological Record” and the 
one-time museum, notable for the large proportion 
of type and historic specimens which it contained, 
onits dispersal enriched the Natural History Museum 
at South Kensington, and to a lesser extent other 
institutions 

The century, not without its dissensions and 
difficulties, has been one on which the Zoological 
Society and the nation can look back with pride, 
and from which they can look forward with con- 
fidence in a strong guidance, enlightened by 
scientific knowledge and enriched by the naturalists’ 
wide sympathy with living things. J. R. 
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Alpine Tectonics. 

The Nappe Theory in the Alps {Alpine Tectonics^ 
1905-1928). By Prof Dr Franz Heritsch. 
Translated by Prof P.G. H Boswell (Methuen’s 
Geological Series ) Pp xxx + 228 + 8 plates 
(London . Methuen and Co , Ltd., 1929.) 
145 net. 

T he existence of great overthrusts in the Alps 
was recognised by Escher von der Linth m 
1853, and by von Richthofen in 1859, and was 
proved from the mining at Idria by Lipoid in 1874 ; 
but it was only after the work of Schardt in 1894 
that these displacements were generally accepted 
and explamed as nappes. Nappe is the French 
word for a sheet, but the term is used in Alpine 
geology, as in the title of this book, as an abbrevia- 
tion for a ph-nappe or nappe de recouvrementy or 
over-folded sheet Such nappes are explamed as 
due to flat-lying folds from which, as they are 
pushed forward, the central limb is ground to 
powder and worn away According to the advo- 
cates of the theory, the nappes in the Alps cause 
horizontal displacements that are well estabhshed 
for 60 miles, while the total movement may be 
much greater ; for some of the mountains seen 
from the terrace at Berne are regarded as parts of 
Africa pushed into central Switzerland 

The difificulty of the subject to British students 
is increased by its scattered literature and special 
technical terminology. The book by Prof Heritsch 
of Graz, therefore, should prove of great service, 
as a guide to the modern literature on the Alps, 
especially on the Eastern Alps, and as a state- 
ment of the evidence for and agamst the nappe 
theory. The work has been extended and revised 
by help of the author during the translation, which 
in several respects is an improvement on the original. 
It has additional illustrations, and the excellent 
glossary which has been prepared by the translator 
will, it may be hoped, standardise the English 
equivalents of many of the tectonic terms. 

The attractiveness of the nappe theory depended 
upon its seductive simplicity. The alternative ex- 
planations are often complex. When, however, the 
theory is followed into details, the simplicity dis- 
appears owing to rapid changes in the h57pothesis, 
extreme differences of opinion among its supporters, 
its evasiveness of crucial tests, and fantastic ex- 
planations introduced to explain special cases. The 
theory is often dependent upon uncertain identifica- 
tions of the age of the rocks. For example, the 
Matterhorn consists of a pyramid of gneiss resting 
on schists which are regarded as altered Trias. If 
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this age of the basal schists is incorrect, the upper 
part of the Matterhorn need not be explained as 
a far-travelled erratic Similarly with the Hohe 
Tauern in the Eastern Alps , the nappe theory 
there depends on the identification of part of the 
schists as Trias, but if they are pre-Cambrian the 
application of the theory to the Tauern is invalid. 

The difficulties of rock identification are met by 
the assumption that the differences between various 
parts of the same sheet are due to differences of 
facies For example, the rocks identified as the 
southern root of the Silvretta nappe form the hills 
east of the northern end of Lake Como These 
rocks are so different from those of the Silvretta 
as to suggest doubt as to their belonging to one sheet. 
This difficulty is circumvented by the assumption 
that the differences are due to the rocks having 
been deposited so far apart that they occur in 
different facies This facies argument, as remarked 
by Prof Boswell in the preface, is naturally re- 
garded with suspicion by British geologists, who 
are used to the rapid lithological changes among our 
J urassic deposits The extreme movements claimed 
have not been supported by the discovery in the 
Alps of the characteristic North African facies of 
the Eocene or Cretaceous 

The nappe theory is faced by serious physio- 
graphic difficulties Accordmg to some estimates, 
the nappe movements in the Miocene and Phocene 
must have piled up rocks to a thickness of about 
20 miles above the Alps All this material must 
have been since removed by denudation, and there 
is no trace of the debris on an adequate scale in the 
surrounding areas Another physiographic diffi- 
culty, to which attention was directed by Prof. 
Bailey Wilhs in 1912, is that there are in the Alps 
old land surfaces that date from the Lower Miocene 
and even earlier, and their existence, Prof Heritsch 
remarks, is quite irreconcilable with the supposed 
later nappe movements Such difficulties have been 
often ignored by the supporters of the nappes, who, 
in their enthusiasm, regard the evidence in favour of 
the theory as so convincmg that they are confident 
that explanations of these difficulties will appear. 

The special merit of Prof. Heritsch’s book is that 
it states the issues impartially, and by directmg 
attention to the difficulties and uncertainties in the 
nappe theory, should guide the discussion to the 
critical points, and thus help in the solution of the 
problem The book is not easy readmg, owmg to 
its conciseness and brief statement of views of 
bewildermg variety. It should, however, prove 
indispensable to students of mountain structure as 
a guide to current Alpine hterature and opinion. 
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Our Bookshelf. 

An Introduction to the Study of Ore Deposits By 
Dr. D. H Hatch. Pp. 117. (London George 
Allen and Unwin, Ltd , 1929.) Is. M. net. 

Most books devoted to the study of ore-deposits 
suffer from an attempt to give too much detail It 
IS manifestly impossible to write an account of the 
mining fields of the world in small compass, and 
Dr. Hatch has not attempted this. He has set 
himself the ideal of producing a real introduction 
to the subject, elucidating everywhere the general 
principles by illustrations taken from actual in- 
stances, and it must be said that in this he has 
been extremely successful. Many of the examples 
are naturally chosen from his own experiences in 
different parts of the world, and the outcome is an 
admirable mstance of the application of scientific 
ideas to a truly practical subject. 

The first chapter is an interesting historical 
summary of theories of ore-genesis, largely based 
on the author’s presidential address to the Institu- 
tion of Mining and Metallurgy m 1912, but brought 
well up-to-date. The next nine chapters are con- 
cerned with the different processes of ore-formation 
and alteration, the last-named being of course a 
matter of the greatest practical import, in such 
matters as zones of oxidation and of second- 
ary enrichment Chap ix deals with the origin of 
residual deposits of all kinds, including the laterite- 
bauxite group and manganese deposits, as well as 
residual ore-bearing gravels. It is pointed out that 
in the tropics so-called alluvial propositions are 
often in reality rock m place, so deeply decomposed 
as to be workable by hydraulic methods. The last 
chapter deals with the forms of ore-bodies, and 
there are no less than four indexes, of authors, 
localities, minerals, and a general index of subjects. 

This book may be strongly recommended as 
being what it was intended to be — a real and 
valuable introduction to the study of mining 
geology. R. H. R. 

Benkschriften der Schweizerischen Naturforschenden 
Gesellschaft (Memoires de la Societe Helvehque 
des Sciences Naturelles). Band 64, Abb. 2 : 
Nouveau catalogue des monies d^echinides fossiles 
du Musie d'Histoire naturelle de Neuchdtel 
Ex6cut6 sous la direction de L. Agassiz et E 
Desor par J. Lambert et A. Jeannet. Pp. li-h 
83-233+2 planches. (Zurich Gebruder Fretz 
A..G., 1928.) 

About 1838, Louis Agassiz had assembled in 
ISTeuchatel specimens of fossil sea-urchins borrowed 
from various pubhc and private collections to 
aid him in his “ Monographies d’^chinodermes 
Many of these specimens became the types of his 
new species , all were authenticated ; and he con- 
ceived the happy idea of making plaster moulds 
from them and of distributmg the casts to museums 
or students interested in the subject. After 
Agassiz left Neuchatel, the good work was con- 
tmued by E. Desor and later by H. Michelm, 
down to about 1858, when the number of species 
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thus represented amounted to 960 A second 
edition of the casts was begun m 1854 by L Coulon, 
who had succeeded to the direction of the Neuchatel 
Museum. It is to be feared that after a time in 
many museums these valuable documents of 
research, having become dusty, lost the respect of 
a new generation of curators and were not kept in 
order. Even at Neuchatel itself, the present 
director found the casts piled up at random in 
two large boxes and sometimes spoiled ” 

Such being the state of thmgs, all serious students 
of the Echinoidea should be most grateful to 
Messrs. J Lambert and A Jeannet for an extremely 
careful inquiry into the history of the series, the 
provenance and ultimate location of the originals, 
the distribution and fate of the casts, and above 
all for the annotated list of the species represented 
In this list each entry gives the name under which 
the cast was issued, the subsequent nomenclature 
of the species, the horizon and locality of the 
original, with references to descriptions and figures 
of the specimen. In short, nothing seems missing 
from this apparatus cnticus F. A B. 

Three Lectures on Neurobiotaxis and other Subjects, 
delivered at the University of Copenhagen. By 
C U. Ariens Kappers Pp 76 (London 
Wilbam Hememann (Medical Books), Ltd , 
1928 ) 75. 6d. net. 

The Lancashire Asylums Board was recently 
assured by its officers that persons equipped for 
neurological research would not now be forth- 
commg in England, even were money available to 
employ them If this extravagant statement must 
be set aside as merely an item in official ‘ conversa- 
tions ’, it IS unfortunately true that Great Britain 
has now fallen far behmd its continental neigh- 
bours and America in this direction It is there- 
fore to be hoped that these lectures will have a 
wide circulation among British readers, in whom 
neurological interest may thereby be reawakened 
The theory which Dr. Ariens Kappers develops 
in the first of the lectures was first advanced by 
him more than twenty years ago, and has suffered 
misunderstanding m Great Britain owing to con- 
fusion with the chemotaxic explanation of nerve 
development proposed by Ramon y Cajal. Thus, 
even so acute a critic as EUiot Smith has put forward 
Kappers ’s own principle — one of relative growth 
at critical moments of development — ^while im- 
phcitly rejectmg the theory as unnecessary 
(Cunnmgham’s “ Textbook of Anatomy ”). 

The present lucid treatment lays stress on 
simultaneity of function as the essential prmciple 
underlymg anatomical correlations in the nervous 
system, and extends the theory to cover a variety 
of freshly observed mstances, particularly some of 
the baffhng phenomena of the decussation of fibre- 
tracts. It IS possible to appreciate the far-reachmg 
and illummating character of the principle of 
neurobiotaxis without, however, endowing it with 
causal significance as Dr Ariens Kappers does on 
p 36 The last of the three lectures is a brilliant 
account of the development of the cerebral cortex 
in terms of neurobiotaxis. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of IsTature No notice is taken 
of anonymous communications,] 

Solutions and Heat Engines. 

May I add a word to the discussion on osmotics ’ 
As regards the osmotic pressures of mixed gases I 
would point out that the reviewer’s case (2) (Nature, 
April 13, p 569), where two atmospheres of mtrogen 
are inside the chamber and one atmosphere of hydrogen 
IS on each side, is not m osmotic equilibrium if there 
be any interaction between the molecules of mtrogen 
and hydrogen : the equilibrium will obtain, so it 
seems to me, only when the partial pressure of the 
hydrogen equals its pressure outside, and we have, 
as yet, no means of calculating this effect. 

With liquid solutions a little consideration will 
convince one that there are a multitude of formulae, 
functions of the concentration, which will fit the facts 
for dilute solutions Among these may I direct 
attention to one which seems promising ? 

If the observations of Berkeley, Hartley, and Burton 
{Phil. Trans R.S , vol. 218) on the osmotic pressures 
of cane sugar and a methyl glucoside are tabulated, 
as below, against the weight concentration multiplied 
by the density of the solution, squared, the figures 
agree to about 5 per cent. 


Cane Sugar 


At 0“ 

0 


At 30“ 0. 

Ca/Ci 

OP. 

0 w 


Uatio of 

OP 

0 SQ 

rs 


Ratio of 
d® X CilCi 


Atm 




Atm 




0 3400 





26 82 

1 

1216 

1 

0 5650 

43 91 

1 

1357 

1 

47 25 

1 76 

1333 

183 

0 8120 

67 43 

1 54 

1468 

1 56 

72 59 

2 71 

1 439 

2 82 

1 1200 

100 53 

2 29 

1580 

2 30 

107 55 

4 01 

1 548 

4 18 

1 4100 

134 86 

3 07 

1 667 

3 08 

143 33 

5 34 

1 632 

5 56 

1 8300 

186 86 

4 26 

1 768 

4 21 

198 89 

7 42 

1 730 

7 64 

2 1750 

230 70 

5 25 

1 835 

5 20 

249 16 

9 29 

1 796 

9 47 

2 4300 

264 46 

6 02 

1 877 

5 93 








a Methyl Gl 

CrCOSIDE 





Atm 




Atm 1 




0 3500 

48 29 

1 

1 199 

1 

49 42 

1 

1 179 

1 

0 4500 

64 22 

1 33 1 

1 245 

134 

65 14 

1 32 

1 222 

1 34 

0 5500 

80 50 

1 67 i 

1 287 

1 68 

81 73 

1 60 

1 262 

1 68 

0 6400 

96 17 

1 99 

1 310 

] 99 

96 75 

1 96 

1294 

2 01 

0 7500 

115 74 

2 40 i 

1 361 

2 44 

115 34 

2 33 

1331 

2 42 

0 9000 

142 46 

2 95 I 

1 408 

3 00 

141 66 

2 87 

1375 

3 00 

1 0500 

170 18 

3 52 

1 451 

3 60 

168 34 

3 41 

1 415 

3 60 


IS'orES — Co and Ci are the concentrations, % e number of grams per 
gram of solution , d is the density of the solution compressed to its 
osmotic pressure 


It IS easy to see that the osmotic pressures must be 
a fimction of the density ; for consider two cylinders 
contaimng different solutions and furnished at the 
bottom with senoi-permeable membranes which just 
touch the surface of the solvent. If we neglect the 
stratification caused by the gravitational field, then, 
when there is equilibrium across the membrane, P — hd 
where P is the osmotic pressure, d the density of the 
solution, and h its height, hence 

P 2 h^2 

An explanation of theweight concentrationpartof the 
formula can be put forward. Assume that the solute 
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takes no part in the bombardment of the membrane, 
that IS, this bombardment is conditioned only by the 
solvent molecules. It will be necessary, therefore, to 
put a pressure on the solution to increase the speed 
of the solvent molecules such that the number striking 
the membrane per second on the solution side will 
be equal to the number on the pure solvent side. It 
IS easy to see, if our solution is an ideal one (that is, 
there is no interaction between the two sets of 
molecules and therefore there is no change m volume 
when the liquid substances are mixed), that this 
pressure will be proportional to Cg, and, if we remember 
we are dealing with a defect in bombardment, it will 
roughly be inversely proportional to c^. The c’s are 
the number of grams of solute (C 2 ) and solvent (Cj) m 
one gram of solution — and Cg/Ci^ weight concentra- 
tion/ 100 

Obviously this explanation is but a rough approxima- 
tion to actual conditions, but, if the formula applies 
to substances other than the sugar type of molecule, 
we have a rule-of-thumb means of calculating both 
osmotic pressures — a matter of some importance as 
they are just as much physical constants as the 
density or refractive index. 

A little thought will make it evident, if we remember 
that we are still considering an ideal solution, that 
we could have put Cg/Ci = (where and are the 
volumes of the respective components in 1 c.c. of 
solution), and we should have had a more consistent 
formula. But with the v’s ^ of the actual solutions the 
results are not so good — they only agree to 15 per cent; 
this IS not to be wondered at, for we have not taken 
into consideration the molecular interaction nor the 
effect due to closeness of packing. I think, however, 
that these two considerations can be allowed for if 
we may assume that when one molecule strikes 
another the rebound is not .instantaneous and a ‘ rest 
period ’ ensues , the effect of closeness of packing may 
turn out to be a function of the density, but I have 
not the means at hand for calculating this. I hope 
to return to the matter in another commumcation. 

Berkeley. 


Determination of Crystal Potentials by Diffraction 
of High Voltage Electrons. 

When electrons are diffracted by a crystal cleavage 
face, Bragg’s law, on taking account of the refractive 
index of the crystal for the electron waves, becomes 

n\ — 2d sin ^a^/i + putting p= fsj 1 + ^ and 

\ ^ A., where 0 is the inner potential of 

the crystal and V is the energy of the electrons in 
volts, we obtain 

For a spacing 4 A. the first order will thus disappear 
entirely for </• as small as 2 4 volts, whatever the 
value of V This wide variation from Bragg’s simple 
law, then, will be quite as marked for high as for low 
voltages, and since swift electrons are less liable to be 
deviated by stray fields, etc , the high voltage method 
ought to be the more suitable for determimng <(>. The 
surprisingly large effect of refractive index at these 
high voltages depends on the very small angles of 
refraction which occur, and is only strongly marked 
when the reflecting plane is the free surface of the 
crystal. This effect has been pointed out by Prof. 
G. P. Thomson {Phil. Mag., 6, p. 939 ; 1928). 

^ These are derived from Porter’s (Proc Roy Soc., 1908, p 460) 
defimtioa of his Si and Si 
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Strong spots were obtained on a photographic plate 
by diffraction from the cleavage faces of calcite 
(1, 0, 0), galena (1, 0, 0), ^d antimony (1, 1, 1) Por 
each spot the product V V sin d was constant withm 
the limits of experimental error for the range 10 to 
45 kv., but spacmgs calculated for ^=0 differed 
widely from X-ray determinations. 

In the case of calcite there were two spots on the 
equator line. Photographs were taken of each, a 
willemite screen being used in setting the crystal at 
the correct angle. Substituting the values of \/F sin d 
in equation (1) and taking the spots to be the nth 
and (n+ l)th orders, we get two equations to deter- 
mine n and <t> These give n = 3 and ^ = 22 volts, 
and for this value of (f> the first and second orders 
disappear. 

Galena gave one spot on the equator and two other 
spots vertically above and below it, that is, parallel 
to the axis of rotation, which was a cube edge. The 
latter spots were too near the equator line to be due 
to reflection from any of the geometrically possible 
planes of the crystal if refraction took place at the 
(1, 0, 0) plane Good agreement was obtained, how- 



Fig. 1. 


ever, by supposing the crystal surface to be rough 
and refraction to take place at the plane producing 
reflection This being the case, the spot on the 
equator line had to be taken as (6, 0, 0) and the 
spots above and below it as (6, 0, 2) with (p equal to 
18 2 volts. The plates also showed faint vertical lines 
at positions corresponding to (8, 0, 0) and (10, 0, 0) 
for the above value of <p. The accompanying repro- 
duction (Fig 1) IS a galena photograph showing the 
equatorial spot and the fainter spots vertically above 
and below it. The part of a circle on the extreme 
right is where the scattered electrons are cut ofl by 
the camera. 

The pattern from antimony was similar to that of 
galena but less well marked, the spots above and 
below the equatorial spot being too faint to measure 
For the spot on the equator line n was so chosen that 
the corresponding value of p made the {n - l)th order 
disappear, whence 4, ^ = 26 volts 
In the calcite photographs, but not in those of 
antimony and galena, in addition to the spots there 
were a number of crossing lines, which were obviously 
similar to those obtained by Kikuchi {Proc, Imp. 
Acad. Jap., 4, p. 475 ; 1928) 

Xo great accuracy is claimed for the above results, 
the experiments being of_a preliminary nature, but 
the rapid variation of ^/Y sin d with <p indicates that 
the method may be of importance for precise 
measurements of the inner potential of crystals. 

A G. Emslie. 

Natural Philosophy Department, 

University of Aberdeen. 
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Luminous Discharge in Gases at Low Pressures. 

Ip the Lecher circuit previously employed for 
generating a luminous discharge in electrodeless 
tubes by electric oscillations of high frequency — 
20,000 kilocycles or more — (Natxjbe, 123, p. 346 ; 
1929), is exchanged for short coils, the luminosity can 
be much increased. By the same means it is possible 
to make the discharge pass through narrow quartz 
capillaries less than a millimetre in width, thus realis- 
ing a source of light which has the linear shape suit- 
able for spectrography, and moreover requires a very 
minute quantity of the gas to be examined. 

With a plate current of, say, 50 milhamperes at an 
anode potential of 1000 volts, the light emitted from 
mtrogen or from the oxides of carbon under these con- 
ditions is so intense, that an exposure of thirty minutes 
or even less suffices for giving with a large quartz 
spectrograph a fully developed band spectrum m the 
ultra-violet. With the inert gases the luminosity is 
very intense, especially with neon, which gas can be 
excited to give light of an intensity almost insupport- 
able to the eye both in narrow capillaries and also 
in wider tubes introduced within the coil through 
which the discharge is passing. Experiments which 
have still to be carried out will show whether krypton 
excited by this means in electrodeless tubes will be 
suitable as a source of the line at 5649 A,, recently 
proposed for a new standard of wave-length 

Carbon monoxide and dioxide both show a rapid 
dissociation when subject to the oscillatory discharge. 
Probably for this reason my attempts to separate 
their spectra by the flow method have so far failed. 
Carbon monoxide excited when passing through a 
narrow capillary at a velocity of 5 metres per second 
gives a deposit of carbon, which in the course of a 
few minutes obscures the light and finally intercepts 
the discharge. Hydrocarbons from tap-grease, if once 
happening to be present within the tube while the 
discharge is passing, also give a carbon deposit, 
which no subsequent baking out of the tube in a 
high vacuum will remove, only burning out by pro- 
tracted discharge with air or oxygen within the tube. 
If the discharge is made to pass through a tube 
contaminated m this manner at a low pressure, the 
oxygen produced from the disintegration of silica is 
largely converted into oxides of carbon which emit the 
white light erroneously ascribed to ozonised oxygen m 
my previous communication (loc cit.). 

In my spectrograms from the oxides of carbon 
excited in this manner, all the Deslandres bands 
belonging to the first negative carbon spectrum falling 
between 2300 A. and 2900 A., as measured by R. C. 
Johnson {Proc. Roy Soc , London, A, 108, p. 343 ; 
1925) have been identified, and an additional number 
of fainter bands of similar structure. The double 
bands near 2896 A. and 2883 A. show conspicuous 
variations in intensity on different spectrograms, 
which lends support to the view that their origin is 
different from that of the other bands of the series, 
which have also a different structure- Compare the 
work of Fox, Duffendack, and Baker [Proc. Nat. 
Academy, Washington, 13, p. 302 , 1925), who have 
found these two double bands to be due to carbon 
dioxide. 

The red fluorescence from quartz or glass excited 
by the oscillation I now find to have been previously 
noticed by Wood and Loomis (Nattjbe, 120, p. 510; 
1927) and also by McCalluro [ibid., 121, p. 353 , 1928), 
whose communications had escaped my notice. The 
view of the first-named authors that this fluorescence 
IS in some way due to excited molecules or ions of 
oxygen is no doubt correct, as can be beautifully 
demonstrated by deflecting with a strong horse-shoe 
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magnet the egg-shaped luminosity of greenish -yellow 
colour which is formed between the electrodes m a 
discharge-tube of wider diameter containing pure 
oxygen at low pressure. At the points where the de- 
flected egg IS brought near to the wall, two patches 
of brilliant red appear, separated by narrow, dark 
mter-spaces from the rim of gold-coloured fluorescence 
next to the electrodes. With other gases quartz 
fluoresces in the deep blue or violet, sometimes in the 
green, whereas the red fluorescence, corresponding to a 
band near 620 is only observed with oxygen at low 
pressure. Hans Pettersson. 

Structure of the Band Spectra of the Hydrogen 
and Helium Molecules. 

In the spectrum of the hydrogen molecule many 
regularities have been found recently, especially by 
Richardson and his co-workers. In a note in the 
Zs. f. Physik I suggested an interpretation of those 
regularities based mainly on the theory of band 
complexes and the analogy with the helium band 
spectrum. The analogy was incomplete in so far as 
the bands found in the spectrum of the hydrogen 
molecules are analogous to helium bands which can 
be predicted from theoretical considerations, but 
which had not been actually found. I have found 
these missing helium bands now. Their structure is 
exactly analogous to that of the hydrogen bands 
given by Richardson and Davidson {Proc. Boy, Soc , A, 
123, 54, 466, A, 124, 50, 69), as will be best apparent 
from a description of their peculiarities. From the 
red to the violet we have the following branches . 


Transition 

Description of the 
Bands 

Richardson’s 

Pinkelburg 
and Mecke. 

<r2->27rS 

52— >■ 2772 
sm— >2772 
SHa— >2772 

P- and P-hranch of 
about equal intensity 
P-strong, P-weak 

Only strong Q. 

P strong, P weak 

^K-^2^S 

iP— ^2^-Sf 
LI— >2^5 1 

1 

“>Pa-^2«;S 

»Po->2»8 


In addition to these seven branches there is one more 
P-, Q-, and P- branch arising from — >- 27 rS 

transitions. These branches are very faint, and their 
intensities make it probable that they are only present 
if the regular precession of the orbital electromc 
moment of momentum around the nuclear axis is 
considerably perturbed. It is not yet quite certain 
to which hydrogen bands these three branches corre- 
spond. If one takes these facts together with the 
arguments mentioned in the note in the Zs /. Phys.^ 
the evidence in favoiu* of the proposed explanation 
of the hydrogen bands becomes very strong The 
properties of the helium terms are well known (see 
the letter to Nature of May 11 and a fuller discussion 
m print m Zs. f. Phys.), and therefore I think there is 
no reason to accept the conception of Finkelburg and 
Mecke {Zs. f. Phys., 54, p. 537) of the hydrogen brands 
which is given in the last column of the table. 

All the bands the analysis of which seems most 
certain find their explanation in this way. The in- 
terpretation of some of the remaining terms does not 
seem to be easy. There are reasons, however, which 
make it not improbable that the assignment of imtial 
vibrational and electronic quantum numbers ought 
to be changed for some bands. In such cases Richard- 
son and Davidson’s and Finkelburg and Mecke’s 
analyses usually do not agree with each other 

A few words may be added about the newly dis- 
covered helium bands. There are three groups of 
them, all belonging to the triplet system, one in the 
red (4<7 and 45 — 27rS), one near 535 m/i, and one 
near 495 m^c (5<r and 55 resp. 6<r and 65 — >■ 2'n-S). 
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The group near 535 was first found by Merton and 
Pilley. It and the 495 group have been partly 
analysed by Fujioka {Zs. f, Phys., 52> p. 657). All 
the bands are degraded toward the violet. The initial 
terms were known from other bands, the new final 
term 2'n-S lies 6118*4 cm."^ above the corresponding 
2x11- (2p-) term, whereas m hydrogen the 2xS-level 
(R-level) lies 8892 cm below the 2x11- {C-) level. 
This IS the most remarkable difference between the 
hydrogen and the helium terms, whereas in most 
other respects they are exactly analogous. That will 
be seen more clearly from the detailed paper. The 
new helium bands will be described in collaboration 
with Messrs. Takamine and Imamshi. Their dis- 
covery also made possible the hitherto doubtful ana- 
lysis of bands m the region around 400 w/4 and 378 m/u-. 
It appears that perturbations of the kind described 
in my letter to Nature of Mar. 23 occur for the 
0'S- (5-) and 5S- (g-) terms. The perturbation moves 
to lower ^ if we go to the higher terms. 4g (17), 5s (9), 
and 6s (5) are the perturbed s -terms. 

G. H. Dibke. 

Natuurkimdig Laboratorium 
der Rijks-Universiteit, 

Groningen, 


The Primary Process in the Formation of the 
Latent Photographic Image. 

I HAVE read with much interest the communication 
from Dr. F. C. Toy and Mr. G. B. Harrison in Nature 
of May 4, 1929, p 679. The experiments described 
on the photo -conductance phenomenon m silver 
bromide aflord valuable confirmation of the results 
obtained by Dr W. Vanselow and myself on the 
photo-voltaic effect at silver bromide : silver elec- 
trodes, which were briefly described in the sixth 
Hurter and Driffield Memorial Lecture.^ These 
results, we consider, not only demonstrated the 
primary separation of electrons by light in the photo- 
lysis of silver bromide, but also gave the first evidence 
that this separation of electrons is actually related to 
the liberation of bromine. The negative potential 
difference ascribed to electron liberation is produced 
within irU second of the incidence of the light, attaimng 
a maximum within to second. 

We regard these, and other results now being 
published m the Journal of Physical Chemistry, as 
confirming the hypothesis of electron liberation from 
the bromide ion and transfer to the silver ion, which 
was proposed by Sheppard and Trivelh, and inde- 
pendently by Fajans, in 1921. Dr. Toy and Mr. 
Harrison interpret their recent results in terms of this 
same theory. Now it may be noted that the photo- 
conductance phenomenon by itself only shows the 
production of mobile electrons, but not that they are 
valence electrons from the bromide ions. The corre- 
spondence of the primary photo-conductance current 
with the photographic e&ct, as demonstrated for 
wave-length sensitivity and time-order sensitivity by 
Dr. Toy and his collaborators, is unquestionably very 
sigmfioant. Considered in relation with our measure- 
ments of the photo-voltaic effect, they strongly sup- 
port the view that the inner photo-electric effects — 
photo -voltaic and photo -conductance — as also the 
photographic and photochemical effects, all derive 
from the same primary separation of the electron 
from the bromide ion. 

In terming this the primary event, I take leave to 
difier somewhat from Dr. Toy and Mr. Harrison m 
regard to their statement on latent image formation. 

^ “The T’ormation of the Photographic Latent Image”, Phot J , 67, 
397-414, 1928 
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They say; “The complete building up of the latent 
image is now generally considered as divisible into 
two stages : ( 1 ) The absorption of light by silver 
bromide and the immediate resulting mechanism, and 
(2) complicated chemical reactions between the pro- 
duct of the light action and the other substances, such 
as gelatin, present in the emulsion.’’ This description 
seems to me incomplete, because it applies equally to 
the formation of the visible image. It seems to me 
preferable to say that the primary event or ele- 
mentary process is the separation of the electron from 
the bromide ion. We have then 

Br + hv — >-Br + d 

followed by other processes 
+ 

Ag + 0— ^Ag(atom) 

Br -h Br — 

Br + Acceptor — >(A)Br 
Brg + Acceptor — ^(A')Br 2 or 

(A')Br + HBr 

The formation of a latent image involves both the 
segregation of bromine and the aggregation of the 
silver atoms produced. The mode of this ‘aggrega- 
tion’ appears to me an essential aspect of the “ com- 
plete building up of the latent image 

This formulation of the steps tacitly assumes that 
no work of predissociation or disgregation of the 
silver halide lattice is necessary at the interface with 
a conductor, as suggested in my letter in IsTattire 
(121, 674 ,* 1928) and discussed in detail in the 
Journal of Physical Chemistry (33, 250 ; 1929). 

S. E. Sheppard. 

Research Laboratory, 

Eastman Kodak Company, 

Rochester, N.Y. 


The Classification of Soils for Purposes of Survey. 

The growth of interest in soil surveys of recent 
years and the impetus given to the natural study of 
soil by the work of the Russian pedologists have led 
to considerable discussion directed towards the formu- 
lation of a world system of classification. C F. 
Marbut {Proc. Intern. Congr. Soil Sci , iv. 1 ; 1928) 
has proposed a scheme which amplifies the earlier 
classification of Glinka, using profile as affected by 
climate as a basis. The problem of the worker in a 
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according to conditions of formation. This furnishes 
the series which, following American practice, are 
named after the localities m which they have been 
studied. The final types are given by considerations 
of texture. 

For example, soils derived from non -calcareous 
sediments of Cambrian, Ordovician, and Silurian age, 
excepting hard crystalline grits, form one smte. 
Normal sedentary soils of this suite are called the 
Powys senes and give such t 5 rpes as the Powys silt 
loam, Powys light loam, etc. The corresponding 
drift soils form the Penrhyn series , soil with impeded 
drainage, the Bethel series ; podsolised soils, the 
Hiraethog series ; and alluvial soils, the Conway 
series. 

In addition there are a few series depending on 
purely local conditions of surface geology, and topo- 
graphical soils, such as marine alluvium, dune, fen 
peat, mountain peat, and heath peat, for which it is 
proposed to use a descriptive rather than a local 
nomenclature. 

G W, Robihsoh. 

Umversity College of North Wales, 

Bangor, June 5. 

The Origin of Adaptations. 

In' Nature of June 1 there is printed the report 
of a lecture by my old friend. Dr. E. J. Allen, on “ The 
Origm of Adaptations”. I do not desire to enter 
into a detailed criticism of the views put forward in 
that lecture, but m one paragraph Dr. Allen refers to 
my views. He correctly states that I believe that 
definite proof of the inheritance of acquired characters 
IS available in the works of Kammerer, Durkhen, and 
Breoher, but that Graham Kerr and Goodrich have 
put forward strong arguments on the other side. So 
far as I understand the attitude of Graham Kerr and 
Goodrich, it amounts to this : that having convinced 
themselves on a prion grounds that the inheritance 
of acquired characters is impossjble, they refuse to 
credit any evidence on the other side. Such an 
attitude is very illuminating as to the mental outlook 
of these two biologists, but it is not helpful m throwing 
any hght on the question. 

The question of the reliability of Kammerer’ s 
results has been placed m an entirely new hght by 
the visit of Prof. Przibram, who was Kammerer’ s 


Parent Material 


Free Drainage 


Impeded 

Alluvium 

Normal Phase 

Drift Phase 

Podsol Phase 

Drainage 

Igneous rocks, Pyroclastic 
rocks, Cambrian and Ordo- 
vician grits 

Bangor 

Ebenezer 

Ogwen 

9 

9 

Mona Complex 

Anglesey 

Gaerwen 

Holyhead 

Gesail 

Brauit 

Palaeozoic sediments, except 
Cambrian Grits 

Powys 

Penrhyn 

Hiraethog 

Bethel 

Conway 

Old Red Sandstone 

Monmouth 

9 

9 

9 

9 

Carboniferous Limestone 

Gower 

Pentraeth 

9 

? 

Talwrn 

Non-caloareous Carbomferous 
sediments 

Neath 

Merton 

Ruabon 

9 

9 

Trias 

Salop 

Wrexham 

9 


9 

Rhaetic and Lower Lias 

Glamorgan 

? 

? 

• 



small area will generally be the final subdivision of 
an area of soils mainly belonging to a single group m 
the world scheme. 

The accompanying scheme indicates an attempt to 
classify Welsh soils, which belong to the feebly pod- 
solised group, for the purpose of soil survey. The 
first division is into suites each characterised by the 
same or similar parent material and is, in a qualified 
sense, geological. The next division is into phases 
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teacher, to London. Przibram saw Kammerer’s 
experiments performed, and in particular saw the 
critical specimen of Alytes living . the sole question 
for him was who, during Kammerer’s absence on war 
service, interfered with this and other specimens. He 
had no doubt whatever as to the bona fide of the 
experiments, for they were performed under his 
immediate supervision. 

As to Durkhen’s work on the colours of the pupse 
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of white butterflies, Przibram agreed with me that 
the experiment and the results obtained were a 
repetition and confirmation of Kammerer’s work on 
Salamandra maculosa I think that I was the first in 
Great Britain to direct attention to the critical and 
important character of Durkhen’s work , and I 
suggested to my friend Dr. Heslop Harrison, who had 
so much skill in breeding insects, that he should 
endeavour to repeat the experiment This he suc- 
cessfully accomplished, and this feat makes the dog- 
matic criticism of Kammerer’s work look rather 
foolish. 

Since that time Metalmkoff, of the Pasteur In- 
stitute in Paris, has proved the mheritability of ac- 
quired immunity in the caterpillars of the beeswax 
moth , and this experiment is doubly interesting, 
because the effect on the offspring of the acquired 
character only became obvious after five generations, 
incidentally confirming Lamarck’s view, who rightly 
emphasised the importance of the time-factor m use- 
inheritance 

Dr Allen quotes with approval Hertwig’s statement 
that the real question is not “Are modifications in- 
herited ’ ” but “ How are new factors acqmred ” 
In this statement there lurks an obvious fallacy, 
which one might expect from Hertwig, but not from 
Dr. Allen There are no ‘ new factors ’ in ammals 
Eveiy apparently new factor turns out on close 
analysis to be an enhancement or a diminution of 
a pre-existing one , and the supposed difficulty of 
explaining the value and function of incipient char- 
acters can only be characterised as a Darwiman 
nightmare 

E \V. MacBride 
Imperial College of Science, 

South Kensington, London, S W.7. 


Cosmic Radiations and Evolution. 

There seem to be no sure grounds for believing 
that the penetrating ladiations are umformly dis- 
tributed throughout space. If they are not, and if 
considerable variations m the strength of those 
reaching the earth have occurred in the past — ^possibly 
referable to translatory movements of the solar 
system — then serious effects upon organic evolution 
may have taken place. Millikan estimates their 
present energy as equal to about one -tenth of that 
reaching the earth from the luminous radiation of 
the stars At present, therefore, the penetrating 
rays are probably without positive efiects upon 
organic life It does not follow, however, that a 
recent dechne in strength would be without serious 
effects. 

The influence of gamma radiations upon orgamc 
structures has been studied from many points of view. 
It would seem to resolve itself finally into one of 
ionisation, the gamma radiations when absorbed 
being transmuted into beta rays. Medical researches 
directed to the elucidation of the changes consequent 
upon radiations applied to healthy and to morbid 
tissues appear to lead to the conclusion that a 
selective influence is involved, the morbid tissues 
being destroyed by the same radiations as fail to 
affect the neighbouring healthy tissues, but which 
seem, rather, to stimulate the latter to an attitude 
of increased stability. 

This at once suggests an issue of rather sensational 
kind, .and certainly at present purely speculative. 
I refer to the present world -wide increase of cancer 
in its various forms This increase might be ex- 
plained as due to the disappearance m recent times 
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of a controlling factor which, in a word, acted m 
the same manner as 7 -rays or X-rays upon ammal 
tissues J. JoLY. 

Trimty College, Dublin, 

May 26. 

Dr. J oly has pointed out the possibility that cosmic 
radiations, acting as a purely environmental factor, 
have produced changes m the resistance of human 
cells to the attacks of cancer 

In this connexion the work of Goodspeed and Olson 
{National Acad, of Sciences, vol. 14, No 1, Jan 1928) 
IS of particular interest These investigators have 
shown that a high percentage of variation in the 
progeny may be produced by the radiation of the 
sexual cells of the parents with X-rays In one popu- 
lation of 200 plants from radiated parents there were 
more than 70 per cent of variant individuals. Visible 
alterations in the chromosomes accompanied these 
morphological variations The results were obtained 
with rather intense radiation acting for a short time 

From these observations it appears possible that 
cosmic radiations (which are of the nature of X-rays) 
have been a factor in the production of variations by 
direct action on the germplasm. 

Henry H. Dixoh. 

School of Botany, 

Trinity College, Dublin, June 10. 

Electrified Omnibuses. 

It may be worth while to record in Nature an 
observation made by me of electrification of an 
omnibus. Recently I was going to board an omnibus 
in Victoria Street and in order to do so grabbed the 
brass rail just as the ommbus was about to stop. In 
doing so I received an unmistakable electric discharge. 
On coming back after a short time I went to the 
same spot — opposite to the Army and Navy Stores — 
and put my knuckle against the rails of those onom- 
buses which I could touch before anyone else did so. 
In all cases m which they came along at a brisk pace 
and pulled up quickly I received a sharp prick from 
the spark. In one case a second application was 
rewarded by a second spark. It was at a time when 
the sun w^as shimng down the street and all was as 
hot and dry as could well be. No doubt it was the 
scuffling of the rubber tires on the polished asphalt 
that gave rise to the electrification. In intensity the 
shock, if such a term can be used, was two or three 
times as strong as that obtamed after stroking a oat 
by the fire on a frosty mght, when a visible spark 
may be obtained from the cat’s nose. 

In all my experience of ommbuses this is the first 
time I have noticed this electrified condition, and I 
have never heard of it from anyone else. 

C. V. Boys. 

66 Victoria Street, S.W 1, June 11. 

Spectrum of Trebly Ionised Bromine. 

I REPORTED classification of the spectrum of 
doubly ionised bromine in a previous note to Nature 
of Feb 16, p. 244 Following that work, I have been 
able to classify the lines of trebly ionised bromine 
The chief lines of the group — O2) have been thus 

located line at v = 36675 2 ; the ^P^ at 

p = 40130 8, and line at = 42247. The singlet 

system and mter-combinations have also been ob- 
tained, namely, ^Pi ^Pi at = 42177. The differ- 
ences are ^P^ - ^Pj = 506, ^P^ - ^Pi = 933, and ^Pg - ^Pj 
= 2632 SuRESH Chandra Deb. 

Physical Laboratory, 

^lahabad. May 9. 
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The Origin of Variations. 


By Sir OuvBR 

A rticles m Natuee have the advantage that 
- they are addressed not merely to experts in 
the same line of work as their writer — ^these have 
to be placated rather than informed — ^nor are they 
specially addressed to the school- educated general 
pnbhc, who are more likely to recognise the etymo- 
logical character of the terms used than to ap- 
preciate their physical or biological sigmficance 
Articles in these pages are, I suppose, primarily 
intended to reach workers m other branches of 
science, thereby putting them into touch with modes 
of thought differmg from but akin to their own. 
Our relations with each other are somewhat like 
those of pohticians in alien countries : the problems 
are dijfferent, the ihethods dissimilar, but the general 
aims are alike 

International exchange of views is sometimes 
valuable , international conversation at Geneva 
has become possible : and long may it be before 
Hatuee is subdivided into delimited areas labelled 
A and B. Seldom, however, does a member of one 
group feel entitled to intervene or say a word con- 
cerning the business of any other group. If he 
does, he runs the risk of being regarded as a tres- 
passer and treated with contumely. That of itseh 
would matter httle What usually deters him is 
the doubt whether anythmg he has to say is likely 
to be of the smallest use he might be merely 
airing his own ignorance Well aware of that 
hkelihood, he may nevertheless occasionally ven- 
ture to mtervene, with all due diffidence and 
dependence on the charity and better understanding 
of those whose knowledge is so thorough that they 
can afford to pardon crudenesses of expression, and 
be willing to give favourable mterpretation to 
presentations from another point of view. 

These remarks are introductory to some comments 
on this year’s Joseph Hooker Lecture before the 
Linnean Society, by Dr. E. J. AUen, on The Origin 
of Adaptations ”, as partially reported in Hatuee 
for June 1, page 841 , and without further apology 
I would thank him for this concise summary of 
opmions on so interesting a subject — ^first exphcitly 
treated, so far as I know, by Bateson many years ago 
Take then the question of heredity, on which so 
much turns. Certam truisms may safely be laid 
down. The only material transmitted to descend- 
ants is the germ-plasm (using that term compre- 
hensively as including germ and sperm). No 
portion of the soma is transmitted, and therefore 
changes in the soma can only be inherited ff they 
are such as to modify the germ-plasm. We know, 
however, that that substance is modifiable by shght 
changes in the environment, and hence it would 
appear quite possible for body changes to have 
their due effect Such change may be imper- 
ceptible , except when tested by the actuality of 
inheritance, they might otherwise escape observa- 
tion. hence only experience can tell us what is 
heritable. The body is the organ which gains 
experience of surrounding conditions and adapts 
itself to them ; whether it can transmit any part 
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of such adaptation to the germ-plasm can only be 
effectively tested by observation of the descendants 
If no such transmission occurs it is difficult to see 
how racial experience can contribute to progress 
I gather that observation shows that evolution 
proceeds in such a way that descendants are on the 
whole better adapted to their surroundings than 
their ancestors , and further, that improvements 
do not proceed as if executed in accordance with 
some preconceived set plan, but that they are 
flexible and able gradually to follow unexpected 
changes in the environment which could not have 
been foreseen Inheritance of modifications may 
be slow, but changes or adaptations of an individual 
may be quick, as when a flat fish rapidly and 
surprisingly adapts its coloration to suit the back- 
ground on which it is placed. In other words, 
adaptabihty of a somatic kmd exists in the indi- 
vidual as a fact of observation, so that there is no 
question about the possibility of mdividuals adapt- 
ing themselves to circumstances. The question 
is how more serious adaptation, to permanently 
changed surroundings, can be conveyed to de- 
scendants 

The first vera causa suggested is natural selection 
and survival value Permanent modification may 
result from the improved chances of life for those 
individuals who happen to be born with some 
approach to the favourable variation or mutation ; 
subject to the added proviso that such innate 
peculiarity is transmissible by inheritance. This 
doctrine, though apparently true so far as it goes, 
obviously does not explain how the variation arises : 
it only acts as a lock to secure its continuance in 
the race when it has arrived The problem of the 
origin of the variation is deeper than that. The 
survival of the fittest or the ehmination of the 
unfit, alone, is little more than a shipwreck 
experience. 

I will now make a quotation or two from the 
article referred to ; and as it is so accessible, and 
this is not a controversial epistle, I will not hesitate 
to introduce into my quotations words in square 
brackets that are not in the original. In the second 
column of page 843, 1 read . 

“ That evolution proceeds according to laws 
of the same character as other [known] laws of 
Nature, is the common basis of all modern 
evolutionary theory, and was held perhaps more 
strongly by Darwin, Huxley, and Weismann than 
it is by some writers of to-day.” 

The word “ known ” which I have thus introduced 
IS surely important, for if it be omitted I do not 
see how anyone could doubt the statement. Every 
event must happen in accordance with laws of 
Nature m the widest sense But as to whether at 
any given period those laws are all known, or rather 
whether the laws known to a particular generation 
are sufficient as a basis from which to explain every 
recognised phenomenon, may very w’ell be doubted. 
That, I presume, is the only point on which modern 
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writers can differ from what may be called the 
Huxley point of view — or, to make it impersonal, 
say, from the view that the fundamental knowledge 
of Nature already acquired by humanity is sufficient 
to account for all observed phenomena Those 
phenomena have been added to smce the middle of 
last century, and everyone who knows anythmg of 
Darwin and his great protagonist must reahse how 
eagerly the newer experimental results would have 
been assimilated and utihsed by them 

Guidance and Control. 

The question which still remains open, as worded 
by Dr. Allen, is how the soma influences the factors 
in the germ cell ^ ’ . Well, that is one way of putting 
it, from the material point of view . and an mter- 
change or circulation of hormones has been sug- 
gested as a material method Tor paternal in- 
heritance this particular method may possibly 
lack cogency, but doubtless some machmery 
will be found, one can scarcely expect to see 
changes produced in matter without some appro- 
priate mechamsm > But that alone does not solve 
the problem. There is about the process a sugges- 
tion of purpose, as if, hke all other mechanism, 
it were constructed for a definite object, and de- 
signed so as to work in a particular way A random 
circulation of hormones, or of an 3 ^hing else, could 
scarcely be trusted to effect the precise changes 
which, having originated in the soma and possessmg 
survival value, ought to be transmitted to the 
germ-plasm so that they may be inherited. Hor- 
mones may, for all I know, constitute the material 
means of conveyance , but how do they exercise 
that function ? And what imtiates or controls their 
activity ^ So much is left unexplained even when 
the machinery is discovered. 

Material mechanism is just what can be followed 
by those whose business it is to study the physical 
basis of hf e, but mechanism is never self-explanatory. 
The most automatic mechamsm ever constructed 
must have mind behind it, not mdeed m its con- 
temporary working, but in its design and purpose ; 
and if the result of mechamcal working simulates 
the effect of purpose, it may be wise to keep our 
minds open to the possibihty that after all there may 
have been some purpose, or so to speak mtention, 
in the change that is being observed and m the 
adaptation of the means The mechanism whereby 
a flat fish (to go back to that merely popular 
illustration) changes its pattern when greater con- 
cealment can be thus secured, has I beheve been 
made out : certain pigment cells swell, while others 
contract That the ammal knows what it is doing 
is quite unlikely : the mechamsm presumably works 
automatically But surely biologists scarcely feel 
that they have got to the bottom of the problem 
when they merely pomt out the mechanism I 

Some biologists apparently reahse that a state- 
ment in terms of automatic working is not ulti- 
mately satisfying, and are said to have introduced 
“ the idea of some psychic or psychoid influence, 
controlling and regulatmg the processes of meta- 
bolism and orgamc growth ” ; which idea is 
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deprecated by Dr. Allen, m common I suppose 
with many others, as too hke “ the ammisms of 
primitive man ”, too suggestive of conscious pur- 
pose, “ such as we know only in ourselves, or by 
analogy assume in higher animals 
Purposive action and plannmg, however, do after 
all exist in the universe, and therefore may have to 
be taken into account in ways of which we at present 
have no suspicion It is true that the higher 
animals who thus act for the future have '‘an 
elaborately differentiated nervous system ” ; but 
that IS only part of the mechamsm for the forming 
and carrymg out of a purpose A machine does not 
really explam the rationale of its own action no 
machme is able to do that The most elaborate 
machine is a mere executive 

Suppose we revert to an earher position and ask, 
How do we know that germ-plasm may be mfluenced 
and modified or adapted to new and unexpected 
conditions ^ Doubtless we know it in several ways, 
but among others by the direct experiments men- 
tioned by Dr. Allen in the second column of page 
842, where we are told “ that the germ-plasm itself 
can be acted on by physical and chemical forces in 
the environment in such a way that mutations are 
produced ” For 

" Harrison has shown qmte clearly that the 
germ-plasm can be changed by chemical sub- 
stances contained in the food of an animal, or 
in more general terms that the germ-plasm can 
be altered by the environment 
Here, then, is a change which has been pro- 
duced through proper physical and chemical means 
and has resulted in a mutation. But surely Dr 
Heslop Harrison may be not impohtely called “ a 
psychic or psychoid influence, controlling and regu- 
latmg the processes of metabohsm and organic 
growth ” , and H J. Muller, by findmg the correct 
dosage of X-rays for mutation production, seems 
to be another of those influences. An imaginary 
observer able to watch the processes, but from 
whom the operator was concealed, might feel im- 
pelled to infer him . But indeed we need not appeal 
only to recent advances The long-estabhshed pro- 
cedure of breeders, and even of gardeners, long ago 
showed that mental operations — put into effect by 
a nerve-muscle system — ^were able to guide and 
direct the ordinary forces of Nature so as to produce 
variations almost at will. The beneficent progress 
of discoveries m agriculture, from which ultimately 
we hope so much, is an outcome of this purposive 
activity of a “ psychic or psychoid influence ” 
Such an influence is therefore another vera causa, 
which may be more widely operative than at present 
we imagme. 

Concealed Ineluences. 

It will be said, however, it is quite unfair to bring 
in the operations of a highly organised product of 
evolution, and use that as an analogy for what 
occurs in connexion with low organisms without 
any trace of psychic or even nervous development. 
How is it possible for anyone who wishes to adhere 
closely to the laws of Nature to think of any other 
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influences than those displayed by the organisms 
themselves ^ How can we detect concealed in- 
fluences ^ If we attend only to matter, and to 
those laws which have been already ascertamed, 

I admit it may be impossible But a physicist is 
not limited to the contemplation of matter He 
regards the behaviour of matter chiefly as a sign or 
indication of what is gomg on in space Faraday 
showed that the phenomenon of electric charge 
would never be properly understood by attending 
to matter alone he traced the electric field to a 
property of space. Charged conductors are only 
the boundaries or terminals of an electric field exist- 
ing in vacuo Similarly Poynting showed that 
an electric current is not propelled by anything 
occurring in a metalhc conductor, but by an m- 
fluence reaching the conductor through space. The 
energy of the sun reaches the earth in that sort of 
way Atoms act on each other across mtervening 
space , and it is to space that modern physics turn 
for explanation of cohesion, elasticity, and of what 
used to be called ' gravitational attraction ' 

In fact, it may be said that modern physics 
attends very much to space and its properties, and 
utilises matter mamly as an index, demonstration, 
or manifestation of those properties The very 
electrons of which matter is composed are spatial 
pecuharities, and seem to have more affinity with 
waves than our scientific ancestors suspected An 
electric current, considered materially, is a pro- 
cession of electrons , but the driving power is not 
an end-thrust like that of 'water through a pipe : 
the propulsion is a lateral propulsion exerted by 
electromotive forces which reach the conductor 
through the surrounding medium, along paths 
which can be mapped out 

Undoubtedly we are dependent on matter for 
every observation , we cannot study even ether or 
radiation without it ; occurrences m space are 
concealed from us, they have to be inferred. For 
example, a magnetic field is an ethenc or space 
phenomenon, and yet, admittedly, it is by aid of 
the properties of matter that we explore and 
investigate such a field But matter after all is 
secondary , it displays and locates the pheno- 
menon : it helps us to deal with it and make experi- 
ments upon it , yet an actual magnetic field is 
turning out more like a circulation in space than 
anythmg else Before the discovery of electric 
currents, the only magnets known were natural 
magnets and those which had been propagated 
from them by regulated movements One magnet 
could produce any number of others, without being 
itself weakened, and there was no magnetism 
without antecedent magnetism The parable is 
obvious 

The progress of science in that department, 
however, led on to the production of artificial 
magnets, electromagnets, whereby fresh magnetism 
could be generated by settmg electricity m motion. 
Yet, even so, ‘generated’ is scarcely the correct 
term. The act of magnetisation seems to be only 
the utihsation and openmg out of circuital relations 
which already exist, so that instead of bemg shut 
up mto infimtesimal configurations they are dis- 
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played openly and made manifest. Pre-existmg 
but imperceptible magnetism could be incarnate in 
matter and exhibited All matter has close rela- 
tions with the space surrounding it Radiation is 
a constant means of commumcation, not only 
obviously, but also secretly, m ways only recently 
discovered An atom under certain conditions can 
emit energy into space, and can receive energy from 
space , and all material activity is the result of 
this interchange of energy In space, the energy is 
what we call potential in matter, it is what we 
call kmetic The one form is continually passing 
into the other, and back again 

It must be admitted that analogies prove nothing, 
but they are sometimes suggestive My suggestion 
is that life is something which primarily exists in 
space, though we only know of it when it is associ- 
ated with and displayed by matter I venture to 
say that we shall never understand life so long as we 
attend to its material manifestation alone We 
must always use matter as our index and means of 
exploration, because it is matter alone that appeals 
to our senses , but the reality may he beyond or 
behmd matter, and may only interact wnth it for a 
time We should never have understood the laws 
of an electromagnetic field, and the nature of 
radiation, by theorismg as if matter were supreme 
Even now we scarcely understand the nature of 
gravitation, though we can apply its laws with 
considerable success to the motions of material 
bodies Similarly, the nature of life is unknown, 
though a vast amount has been learnt about living 
bodies 

I would ask biologists to consider whether they 
could not, as a working hypothesis, begin to con- 
template life as something existing in space as in a 
sort of infinite reservoir, out of which it could under 
appropriate stimulus enter mto association with 
molecules of sufficient complexity to enable it to 
catch hold and become as it were incarnate They 
might go on to suspect or infer concealed mechan- 
ism, not of a perceptible material kmd, but still 
possibly of a physical nature, activated by some- 
thing at present unknown I suggest that con- 
cealed powers have put the organism together, in a 
specific form, out of such materials as came to hand. 
When the machine goes out of order the control- 
hng powers cease to be able to display themselves : 
the instrument of manifestation is spoilt But we 
need not jump to the conclusion that when they 
related themselves to matter they came mto exist- 
ence, and that when they leave matter they cease 
to be 

Few of the controlling powers can have attained 
an mdividual or personal existence, but %ve loiow 
that matter, m its more complex and higher proto- 
plasmic forms, has been the means of individual- 
ismg those concealed activities , and consequently, 
as developed personalities, we ourselves are able to 
testify and help the explorers. If they made use 
of all the information available they w^ould have a 
wider scope for contemplating the apparently pur- 
posive movements of live things, and might realise 
that in studjnng as they do the material basis of 
life, they are studying the influence of some 
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controlling entity — perhaps etheric , perhaps psychic, 
probably both — by aid of the material mechamsm 
which it utilises 

CoNDiTioisrs i’OK Vitality. 

There are certain narrow conditions which have 
to be satisfied before live things can appear — a 
certain narrow range of temperature, the presence 
of chains of carbon atoms and perhaps of oxygen 
and liquid water — all of which are commonly called 
the conditions necessary for life to exist I would 
rather call these the conditions necessary for 
vitalising or animating matter — the conditions for 
vitality , in other words, the conditions enabling 
life to enter into association with matter. I admit 
that it IS the peculiar behaviour of organised cells 
that we commonly designate by the term ‘ alive 
but we must not be too much hampered by our 
use of terms Animated matter displays life, and 
the display or mamfestation of life we might call 
vitality When vitality ceases we are apt to 
imagine that life has gone out of existence But 
we do not think that electricity has gone out of 
existence when a body is discharged, though it is 
no longer electrified , nor need we think of magnet- 
ism as going out of existence it can become con- 
cealed and go out of our ken Nor do we think of 
electricity as ever coming into existence — at least 
not under observation , it can be localised so as to 
display itself by material effects Animated matter 
behaves in a curious way, and so does electrified or 
magnetised matter . A compass -needle pomts north 
and south, as if mysteriously cognisant of those 
regions . but everyone knows that it is only acted 
on by the peculiarities of the space near it 

Similarly, if we try to understand apparently 
purposive action m animated matter, w’-e may fail 
unless we realise more clearly that something is 

The Joint Meeting of the French 

I N 1914, while the British Association was meetmg 
m Australia, the delegates of the Corresponding 
Societies were invited as guests at the conference 
of L’Association Frangaise pour TAvancement des 
Sciences, then being held at Havre. Those who 
were present will remember the hospitable way in 
which they were entertained at the Hotel Frascati, 
at the meetings and excursions, though as day by 
day passed there seemed to be something mysteri- 
ous going on ; the hotel gradually emptied, there 
were signs and whisperings, the members were 
impressed by the enormous accumulation of food- 
stuffs m the warehouses, and before the meeting 
was closed the declaration of war explained a good 
deal. The members had to find their way back to 
England as best they could, and those who had the 
experience will never forget it. 

The French Association, towards the end of July 
this year, again meets at Havre, and as the principal 
members of the British Association will then be 
at South Africa, our French colleagues have again 
extended the courtesy of inviting the other members 
of the British Association to attend its conference at 
Havre without any extra fee beyond the ordinary 
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controllmg and being itself displayed by that matter. 
An electrician uses a compass-needle or a filament 
to display or manifest an electric current , but he 
would not understand much about the current if he 
limited himself to a discussion of its material 
manifestation Nor do I think that we shall 
understand much about heredity, and the other 
strange occurrences dealt with by the biologist, so 
long as we attend only to the material vehicle or 
instrument of life Life enters into a nascent 
organism gradually, as its cellular constitution is 
enabled to receive it , and when, in the long course 
of evolution, an organism has attained sufficient 
complexity, the higher stages or aspects of life, 
called mind and consciousness, enter or are mani- 
fested too But a study of the mechanism alone 
will never detect more than an indication of our 
thoughts, plans, hopes, and aspirations , nor can 
we thus explain consciousness and our power of 
understanding what is going on m the material 
explored 

One more quotation from Dr Allen in conclusion, 
with which, I need scarcely say, I heartily agree, 
especially if extended by the words m square 
brackets 

‘ ^ In whatever direction we look problems bristle, 
problems open to successful attack , and the old 
quahties, insight, patience, and determination, 
will get them solved But we must not hmit the 
outlook, and all aspects of biological research 
must proceed hand in hand Botany, zoology, 
palaeontology, the work of the systematist and of 
the field naturalist, the study of structure and 
the study of function, the work of the embryo- 
logist and of the experimental physiologist, of the 
geneticist and of the statistician [aye even of the 
physicist and the psychologist], all are necessary, 
and none can succeed without the others ” 


and British Associations at Havre. 

subscription to the British Association, which would 
be paid in any case 

In addition, the French Association has invited 
the delegates of the Corresponding Societies to hold 
their conference during the Havre meeting, and in 
connexion with this a sub-committee was appointed 
consisting of the president of the Conference of 
Delegates, Dr. F. A Bather ; the secretary, Dr C. 
Tierney ; and the actmg secretary for the Havre 
meeting, Mr T Sheppard. Sir Henry G-. Lyons 
was also appointed the official representative of the 
British Association and chairman of the organising 
committee referred to. 

At the Glasgow meeting of the British Associa- 
tion, Dr A. Loir, whose courtesy was so much 
appreciated in 1914, was present and gave an 
ofiS-Cial invitation to the General Committee of the 
British Association and was prepared to do the 
same for the Conference of Delegates, but appar- 
ently that body was too fully occupied to spare the 
necessary time Mr T Sheppard has recently 
visited Havre and met the chairman of the Local 
Committee (the English Consul, Mr. H C Swan), 
Dr. Loir, and others interested in the local arrange- 
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ments. The Hdtel des Societes Savantes, next to 
the Lycee de Gar 9 ons, where the meetings of the 
French Association will be held, has been gener- 
ously placed at the disposal of the British Associa- 
tion for any special meetings, etc. These rooms 
provide a general meeting room for the delegates, 
a committee room, and an exhibition room 
During the conference, Dr. Bather will give an 
address on museum matters to a section of the 
Drench Association, and Dr. Pullein will speak on 
radiology at the request of the Association. The 
Conference of Delegates will be held at 5 p m. on 
July 26, when the question of the Channel Tunnel 
from both engineering and geological points of view 
will be discussed The British committee is ar- 
ranging an exhibition of air photographs, regional 
survey maps, etc. 

The Drench Association commences its pro- 
gramme on Thursday, July 25, at 11 a m., when 
the opening session will be held at the Grand 
Theatre. In the afternoon is the orgamsation of 
the sections, and in the evening a reception by the 
Corporation at the Town Hall On Driday, July 
26, there will be papers and discussions ; visit to 
exhibitions organised at the Lycee de Gar 9 ons, 
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natural sciences by the Geological Society of 
Normandy and the Linnean Society of the Seme 
Maritime, and exhibits by the civil engineering, 
dentistry, meteorological sections, etc , visit to 
the Port and a liner ; and a conference at the 
Grand Theatre. On Saturday, July 27, there will 
be a visit to the English exhibitions and museum ; 
visit to the museum at Old Honfleur, and a public 
conference in the Franklin Hall Sunday, July 28, 
will be occupied by a general excursion to Fecamp , 
and the unveiling of a monument to Dr. L6on 
Dufour. On Monday, July 29, further discussions, 
visits to various buildings, and m the afternoon an 
excursion to the Art Gallery and New Archaeo- 
logical Museum at Graville Abbey. In the evemng 
there will be a soiree at the Municipal Casino or on 
a hner. Tuesday will be occupied by papers and dis- 
cussions and the closing session. On Wednesday, 
July 31 , and Thursday and Friday, Aug. 1 and 2, there 
will be final excursions to Grouville, Lisieux, Caen, 
Bayeux, Mont St Michel ; and Rouen and district. 

Inquiries in reference to the meeting should be 
addressed to Mr. T. Sheppard, at the Museum, 
Hull, or to Dr. A. Loir, Comity Local, H6tel de 
ViQe, Le Havre, France. 


News and Views. 


On June 26 the centenary occurred of the death 
of James Lewis Smithson, who by his will, dated 
Oct. 23, 1826, left his fortune "‘to the United States 
of America to found at Washington, under the name 
of the Smithsonian Institution, an establishment for 
the increase and diffusion of knowledge among men.” 
Born in France in 1765, Smithson was the illegitimate 
son of Hugh Smithson (1715-86), who married the 
heiress of the Percy property, took the name of Percy, 
and in 1766 was made Duke of Northumberland, and 
of Mrs. Elizabeth Macie, widow of James Maoie, of 
Bath. He was known during the first half of his life 
as James Lewis Macie, and imder that name he 
entered Pembroke College, Oxford, graduated as 
M.A. in 1786, and was the following year admitted 
a fellow of the Royal Society. His attainments in 
chemistry and mineralogy were vouched for by 
Kirwan, Blagden, and Cavendish, and Smithson’s 
life was mainly devoted to scientific studies. He 
travelled and lived much abroad, counted among his 
friends and correspondents, Davy, Thomson, Caven- 
dish, Biot, and Arago ; contributed some 27 papers 
to the Philosophical Transactions, Thomson’s Annals 
of Philosophy, etc , and collected a great mass of notes 
on various subjects. His death took place at Genoa, 
and his grave, until the end of 1903, was to be seen 
in the little English Cemetery on the heights of San 
Bemgno overlooking the Gulf of Genoa. Early m 
1904 his remains were exhumed and, under the super- 
vision of Alexander Graham Bell, conveyed to 
Washington, where they now he in a mortuary chapel 
in the great institution foimded through his action 

Smithson’s fortune came to him through his 
mother, who could claim descent from Henry VH. 
and was connected with the Hungerford family of 
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Studley. In his will he directed that his property 
should first go to a nephew, Henry Hungerford^^^jndr 
it was in the case of his nephew’s death thax it was 
to go to the United States. It was not until 1837 
that any of the money was received in America, and 
a further nine years elapsed before Congress decided 
to accept the trust and found the Institution. The 
Board of Regents designated by the Government 
met on Sept 7, 1846, and one of their first acts was to 
appoint Prof. J oseph Henry, of Princeton, as secretary. 
It IS not too much to say that it was largely owing to 
Henry’s foresight, energy, and broad-mindedness that 
the Smithsonian Institution soon gained an inter- 
national reputation. Henry has been succeeded by 
Spencer Fullerton Baird (1878-87), Samuel Pierpont 
Langley (1887-1906), Charles Doolittle Walcott (1907- 
1927), and the present secretary, Dr. Charles Greeley 
Abbot. “ Smithson’s wishes ”, wrote Langley thirty 
years ago, “have been carried out by those immediately 
admimstermg them with a constant scrupulous thought 
of the intent of the founder, while in doing this the 
best results have flowed from a rigid construction of 
his own words, so briefly expressed, and from a 
division of the activities of the Institution into two 
great distinct but parallel paths, the ‘ increase ’ and 
‘diffusion’ of knowledge”. The motives which led 
Smithson to leave his money to the United States 
will probably remain unknown, but we are in no 
doubt as to the admirable manner in which his wishes 
have been carried out or of the fruitfulness of his 
bequest. 

In his presidential address to the Pharmaceutical 
Conference in Dublin on June 25, Mr. R. R. Bennett 
dealt with some aspects of materia medica in which 
a rational use of drugs has replaced a crude em- 
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piricism, owing to recent advances in chemistry and 
physiology and in the science and practice of medicine. 
Such increased knowledge has led to improvement in 
the public health, and to the discovery of new remedies, 
the beneficent effects of which are world- wide m their 
application. In the tropics especially, knowledge of 
the natural history of parasitic diseases and the 
discovery of drugs exerting a curative effect have led 
to a measure of control which makes available for 
human habitation large tracks of otherwise unhealthy 
country In this work the part played by synthetic 
drugs IS of great importance, but in spite of the 
discovery and use of powerful new remedies our 
knowledge of the relationship between chemical 
structure and physiological action is fragmentary. 
It can only be increased by the systematic preparation 
of new compounds and the examination of their 
pharmacological properties. In this connexion the 
establishment of a chemical research laboratory at 
Teddington under the general scheme of research 
directed by the Department of Scientific and In- 
dustrial Research must be regarded as an experiment 
of great interest In collaboration with the Medical 
Research Council, an endeavour is to be made to 
obtain experimental evidence of the relationship 
between constitution and activity. 

New remedies or methods^'of treatment are often 
of respectable antiquity. Mr. Bennett mentioned that 
ephedrme, which has found a place in the treatment 
of asthma, is similar both chemically and pharmaco- 
logically to adrenaline : it was isolated, but not used, 
fifty years ago : the Chinese, however, have employed 
the crude drug for more than two thousand years. 
Again, animal preparations were used as medicinal 
agents, only to fall into disfavour : now they are 
coming into vogue again, and some exert a specific 
effect in certain diseases , for example, liver and its 
extract in the treatment of pernicious anserma, or 
thyroid gland and its active principle, thyroxin, in 
the treatment of cretinism. The tendency is to 
replace the crude drug with the active principle 
extracted from it ; then the latter is prepared 
synthetically, often more cheaply than the natural 
product, and except for the fact that the synthetic 
compound requires resolution into the optically active 
isomers, it is identical with that prepared in Nature’s 
laboratories But modern remedies include more than 
IS implied under the term drug : organotherapy is 
assuming as important a place as chemotherapy, 
vitamins can be prepared m concentrated form, and, 
finally, bacterial products play an indispensable part 
in the treatment of many diseases Vaccination for 
smallpox, antitoxins for diphtheria or tetanus, and 
still more recently inoculation for canine distemper 
and yellow fever indicate the wide range covered by 
the modern use of the term remedy. Rinally, it 
must not be forgotten that physical methods also 
play their part, of which the use of radium m cancer 
may be considered a most notable example. 

Though the loss of life was fortunately small, the 
earthquake that occurred in New Zealand on Tune 17 
appears to have been the strongest felt in that country 
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since 1855 The epicentre lay in the north-west of 
the South Island, the greatest damage having been 
done at Westport, Greymouth, and Murchison. At 
these places scarcely a building escaped serious injury. 
At Nelson a tower fell, so that the area of damage 
must have been more than 150 miles long in the south- 
south-west direction and about 50 or 60 miles in 
width. In the epicentral area, landslips were un- 
usually frequent and large, and, indeed, most of the 
fifteen deaths reported seem to have been due to land- 
slips rather than to the fall of buildings Our record 
of New Zealand earthquakes is a brief one, but, in the 
century that has elapsed since 1826, no other promi- 
nent movement appears to have occuri ed in the centre 
recently in action The three great earthquakes of 
Oct. 16, 17, and 19, 1848, visited a district fifty miles 
or more to the east, in the chain of mountains that 
runs south-south-west from Cloudy Bay, along which 
a remarkable fissure 60 miles long was then formed. 
The still greater earthquake of Jan 23, 1855, occurred 
m the south-east end of the North Island, its epi- 
central area being in or near the continuation of that 
of the earthquake of 1848 With this earthquake, 
an area of 4600 square miles was raised from one to 
nine feet, the greatest elevation being along the line 
of the Wairarapa Valley 

Among the recent additions to the British Museum 
(Natural History) are the late Dr. J de Bedriaga’s 
herpetological collections and a selection of books 
and pamphlets from his hbrary, presented to the De- 
partment of Zoology by Dr. G. A. Boulenger This 
collection (1306 specimens) is especially rich in repre- 
sentatives of the numerous races of the wall lizard 
from the islands of the western Mediterranean. The 
books and pamphlets, 159 in number, are almost 
all works or editions new to the zoological library 
of the Museum. Dr Hugh Scott and Mr. J. Omer 
Cooper have presented to the Department of Ento- 
mology some 40,000 insects collected in Abyssinia 
during their expedition to that country in 1926-27. 
The entomology of the high plateaux of Central 
Abyssinia, where these collections were made, has 
been relatively very little investigated, but is of 
great interest owing to the peculiar mingling of tropical 
African, northern, and Oriental forms. Certain 
small groups already worked out show a high per- 
centage of species new to science. 

The collection of Lepidoptera made by the late Mr. 
A. E. Wileman during his thirty years’ consular 
service in Japan, Formosa, and the Philippine Islands, 
which consists mainly of moths and comprises some 
25,000 specimens, including nearly 760 types, has 
been presented to the British Museum (Natural His- 
tory) by Mrs. Wileman in memory of her husband. 
Dr J. M. Aldrich, of the Umted States National 
Museum, Washington, has presented a series of dried 
larvae of a Saturniid moth, Coloradia pandora, Blake, 
from the Mono Lake district, California. The cater- 
pillars of this moth feed on the needles of a species 
of pine [Finns jeffreyi) at an altitude of some 7000 
feet, and are collected, dried, and used as food by the 
local Indians. The life-cycle of the insect occupied 
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two years, and, as an indication of the numbers in 
which the caterpillars sometimes occur, an Indian 
chief IS said to have prepared a ton and a half of these 
larv^ during a single summer The Department of 
Mineralogy has received from Mr F, 1^. Ashcroft a 
further selection of about a thousand mineral speci- 
mens, representing more than a hundred Swiss 
localities With Mr. Ashcroft’s previous donations 
of Swiss minerals and those bequeathed by the Rev 
J. M. Gordon m 1922, the Museum now possesses the 
finest collection extant for illustrating the conditions 
of mineral growths in the special type of Alpine veins. 

Sib Richabd Gbegoby’s presidential address to 
the Royal Meteorological Society last January, 
entitled “ Amateurs as Pioneers ”, which has just been 
published [Quar Jour, Roy. Met Soc , vol 55, No 
230), deserves to survive as a chapter in the history 
of British science Nowhere in the world has the 
amateur flourished as he has in Great Britain , and 
he flourishes still It has often been pointed out that, 
though it is easy to beat the Englishman in the field 
of high specialism and technique, if the view be 
extended so as to take in the larger number of 
amateurs and fairly good performers m any branch 
of study or of sport. Great Biitain may face the world. 
In this matter it is the same with tennis as with 
Greek, with chess as with meteorology. Sir Richard 
is concerned mainly with contributions to the last- 
named subject His contributors range from the 
Rev William Merle, or Moiley, who went from 
Oxford to be rector of Driby in Lincolnshire m 1331 
and kept a systematic record of the weather for 
seven years, down to the amateurs of the present day, 
who have set up two-way radio communication between 
England and the Antipodes on a wave-length of 80 
metres. 

Meteoeology has been a favourite field for the 
amateur In 1846, James Glaisher, following a long 
line of amateur observers, was able to correct a 
false conclusion published by the Registrar-General 
as to the relative temperature of London and York. 
As a result he was requested to collect smtable 
observations for inclusion in the “ Quarterly Returns 
of Marriages, Births, and Deaths He thereupon 
formed a band of 50 to 60 voluntary observers who 
became the nucleus of the Royal Meteorological 
Society and the pioneers of the Meteorological Office 
The exploration of the air has been the special 
triumph of the amateur The same Glaisher became 
famous as a balloonist, and some stirring pictures are 
published in this pamphlet of his experiences, ascend- 
ing and insensible, at the height of seven miles. The 
Royal Society itself, indeed, and practically all the 
pioneers of the seventeenth century, were amateurs, 
at a time when the universities were close in the 
grip of religious controversy and Aristotelian dia- 
lectics It was men out of touch with this who 
first came together m Oxfoid, and afterwards con- 
solidated their efforts m the Royal Society in London 
They were mostly men of means, and it would be well 
for us if as large a proportion of that class were 
amateurs of science to-day. 
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Singe 1846 the only material changes in the scope 
of the Hmted States National Museum have been the 
addition of a department of American history, and in 
1920 the separation of the National Gallery of Art 
as a unit Now, as the Report for 1928 shows, there 
IS imperative need for further accommodation for 
purposes both of exhibition and storage of study 
collections. Especially, it would appear, has natural 
science suffered, since exhibits of animals have been 
curtailed to make way for historical subjects, and 
space designed for antliropoJogy has been pre-empted 
for objects of art. In view of this contraction of 
natural science in favour of other studies, we turn 
wnth interest to the records of visitors, which give an 
Indication of the comparative interest taken by the 
people m the different groups of exhibits In the 
first complete year in which natural history is treated 
as a separate group, the numbei of visitors to this 
section was 151,112, while ‘arts and industries’ 
claimed 207,010. But now (1927-28) the numbers 
are respectively 618,773 and 517,238 ; and this 
scarcely gives the true contrast, for a glance shows that 
natural history must have claimed on an average 
during the last eighteen years about 200,000 additional 
visitors a year. Thus the public gives little excuse 
for extending art at the expense of natural history. 
A large part of the Report deals with the activities 
of each of the departments, in acquisition, research, 
exchange, and so on. The extent of the collections 
which have now been amassed may be judged by the 
fact that the department of geology possesses more 
than two million specimens, and biology well over 
eight million It is sad to read that of the 333,329 
birds in the collection, 8126 have been classed as 
alcohohcs ’ — and this in a dry land. 

On Jan. 5, 1927, the Governor-General of Canada 
in Council gave authority “ to designate the Museum 
branch of the Department of Mines the ‘ National 
Museum of Canada.’ ” Thus the Museum publicly 
assumes a national relationship towards which its 
activities have been broadening since it began as a 
part of the Geological Survey of Canada m 1841. 
During that developmental period, many changes 
have taken place. Gradually the purely geological 
activities have had added to them anthropology, 
biology, and palaeontology, each now claiming a 
division of its own At the same time; various trans- 
ferences of site have moved the Museum, first from 
its original home in Montreal to Ottawa m 1880, and 
there, finally m 1910, to the handsome Victoria 
Memorial Museum, where the collections and staff 
have since been housed, except during a partial and 
temporary dispossession, from 1916 until 1920, when, 
their own Parliament House having been destroyed 
by fire, members and senators transferred their 
activities to the Museum bmldmg. An accoimt of 
the history of the Museum and of the developments 
due to each of its successive directors, from Sir William 
E. Logan to the present day, has been written by the 
acting director, Mr. W. H. Collins, for the Annual 
Report for 1926, just published, the first of a series of 
reports proposed to be devoted wholly to the interests 
of the National Museum of Canada. 
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The Council for Scientific and Industrial Research 
for the Commonwealth of Australia has issued its 
second annual report (Canberra H J Green, 1929. 
Is 8d ) The Council, being a new department, is 
still mainly occupied in building an efficient research 
institution to co-operate with existing institutions in 
solving many pressing national problems. Although 
some investigations have been initiated, the Council 
has principally taken over investigations that were m 
progress Four divisions, each under a chief, have 
already been formed They are animal nutiition, 
economic entomology, economic botany, and forest 
products A fifth division to deal with animal health 
is in course of formation So far the Council under- 
takes to carry out extensive investigations only in 
those fields where it has been found possible to find 
a suitable chief of the division. The report dwells on 
the lack of efficient research workers m Australia in 
the fields where woik is most required, that is to say, 
in pastoial and agricultural problems A plea is 
made for the more extensive tiammg of research 
workers in the biological sciences The difficulty is 
paitly overcome at present by extensive co-operation 
with the Australian universities and the State depait- 
ments of agriculture. The lepoit contains notes on 
many valuable lines of lesearch now under way 

The Australasian Antarctic Expedition (1911- 
1914) Scientific Reports, Senes B, vol 2. (Terrestrial 
Magnetism and Related Observations), Part II , 
issued in March 1929, is devoted to a discussion of 
“ Magnetic Disturbance and its Relations to Aurora ”, 
by the late Dr C Chree (Sydney . Alfred James 
Kent. 15s.) Of the 132 pages in this part of vol. 2, 
53 are occupied by tables and 79 by text , it is to be 
regretted that no summary of the conclusions resulting 
from this long discussion is included Of the four 
chapters, one only is devoted to the connexion 
between auroras and magnetic disturbance ; when 
aurorae are specially intense, so also, in general, is 
magnetic disturbance, but on more ordinary occasions 
there appears to be no close relationship between the 
two phenomena, in the Antarctic. The other chapters 
deal with daily and hourly character figures for dis- 
turbance ; the international daily character figures 
are found to be on the whole indicative of Antarctic 
as well as of non -polar conditions. 

The Department of Embryology in the Carnegie 
Institution of Washington has from the outset, under 
the late Prof Mall and now under Prof. G. L. Streeter, 
pursued a policy of close association with other 
departments engaged in related work in its own 
institute and in the Johns Hopkins Umversity and 
Medical School, as well as with the general medical 
profession. The policy has been a frmtful one for the 
study of human development, for many of the re- 
searches summarised in Year Booh Ko. 27 could only 
have been carried out upon material obtained from 
such outside contacts. The programme of study is of 
the widest character. More than forty investigations 
have been completed or were in progress during the 
year reviewed, to June 30, 1928. They mcluded 
researches on the chSerentiation of primitive tissues 
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from the mammalian egg, the origin of the human 
heart, the locomotion of white blood cells, organo- 
genesis, and the functions of the corpus luteum and 
other ovarian structures A monkey colony recently 
estabhshed has yielded interesting results bearing 
upon the duration and symptoms of pregnancy and 
the act of parturition, while many studies have been 
devoted to the nervous system, particularly to the 
correlation between function and structure, and to 
the phenomena of growth in the higher primates and 
man. 

Volume 19 of “ Contributions from the Jefferson 
and Cruft Laboratories of Harvard University ” 
contains reprints of 72 papers by the staff and research 
fellows which have appeared mainly in American 
scientific journals during the years 1926-27. Ten of 
these papers are by Prof. P W. Bridgman, who has 
continued his work on the propeities of substances 
under high pressures. Prof. E. H. Hall contributes 
five, mainly on the emission of electrons from the 
surfaces of bodies, and Prof. Lyman four on ultra- 
violet spectra Prof Duane and Dr. R. J. Havig- 
hurst, a research fellow, are responsible for ten on 
ciystal analysis by X-iays, and Prof R S. Mulliken 
and two research fellows for eight on the relations 
between band spectra and electronic structure of the 
emitting molecule Dr. J C. Slater contributes five 
and Dr E. E. Witmer, a research fellow, four on the 
structure of atoms and the bearings of wave mechanics 
on the subject Prof. G. W. Pierce describes his 
magnetic oscillators, giving frequencies from a few 
hundred to 300,000 per second. A rod of magnetisable 
material passes through the centres of two coils, one 
connected to the filament and plate, the other to the 
filament and grid of a valve with a condenser in the 
circuit. The oscillating currents produce changes of 
length of the rod, and the apparatus is much more 
convenient than the piezo-electric geneiator. The 
volume maintains the high standard its predecessors 
have led us to expect from Harvard. 

We have received a copy of the prospectus an- 
nouncing the sixth great exhibition of chemical 
apparatus and machinery to be held at Frankfiut-on- 
Main on June 10-22, 1930. The brightly decorated 
cover shows the remarkable growth m size of success- 
ive exhibitions since the first of its kind was held at 
Hannover in 1920, and it is confidently expected that 
the Frankfurt exhibition will excel in importance 
even that held two years ago at Essen. Many foreign 
countries will be represented among the exlubitors, 
and members of the Dechema {Deutsche Gesellschaft 
fur chemisches Apparatewesen, Seelze, bei Hannover) 
will receive special piivileges Frankfurt is described 
as the greatest centre of chemical industry" in the 
world In addition to this, the manufacture of 
chemical machinery and apparatus has grown to very 
considerable importance in the neighboiuhood The 
exhibition will be held in four large halls, winch are 
housed in three main bmldmgs, plans of which are 
given The mam avenues in the exhibition bear the 
names of famous chemists — Liebig, Bunsen, Wohler, 
E rrnl Fischer, Nernst, Ostwald, Baeyer, Willstatter, 
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Goldschmidt, Raschig, and others. The first hall will 
contain scientific apparatus and instruments for 
laboratory use, technical measuring instruments, and 
also the postal department, press-rooms, and writing- 
rooms, In the second hall will be found porcelain and 
stoneware and products of the ceramic industry. 
Machinery and appliances used in the industry of 
oils and fats are to be assembled in Hall 3, a section 
of which will be devoted to the chemistry of daily 
life, whilst in the fourth hall large techmcal apparatus 
and machinery used in chenucal industry, together 
with complete exhibitions of plant and processes and 
also raw and other materials, will be found. 

The forty -first Congress and Health Exhibition of 
the Royal Sanitary Institute will be held at Margate, 
at the invitation of the Town Council, on June 21-28, 
1930. 

In NATimE of May 25, p. 795, Messrs. C von Bonde 
and J. Marehand described a case of ‘ Siamese twins ’ 
in the spiny dogfish. We find that similar twin dog- 
fish were caught by a trawler in the English Channel 
and landed at Newlyn on Aug. 25, 1928, and a repro- 
duction of a photograph of the specimen was published 
in the J^^shing Gazette of Dec. 22, 1928. 

Reebrhing to the note on p. 922 of Nature of 
June 15, on a course of electrostatic methods in 
biology in Basel, Mr. R. Keller points out that it is 
scarcely correct to state that he and his colleagues 
* * are intro ducing physical methods into biochemistry ’ ’ . 
This has already been done by other workers. The 
Prague school is specialising on certain electrostatic 
microscopical methods. 

In order to facilitate the work involved in preparing 
the annual publication of “ Orgamc S3mtheses ”, the 
editorial board has been fortunate in securing the 
co-operation of Dr. C. E. H. Allen, of Tufts College, 
Mass., who IS acting as secretary to the board. All 
correspondence regarding “ Orgamc Syntheses ” may 
be addressed to Dr. Allen, who will receive contribu- 
tions to be considered for publication in future 
volumes. 

The Old Students’ Association of Faraday House 
Electrical Engineering College has this year elected 
Dr. Alexander Russell as its president to com- 
memorate the fortieth anniversary of his appointment 
on the staff of the College It was in 1882 that the 
Hammond Electrical Engineering College for training 
electrical engineers was founded, and it was in 1889 
this was merged in the present Faraday House College 
Since then, some 2050 students have entered Faraday 
House, and of these more than 900 are members of 
the Old Students’ Association A portrait in oils 
of Dr. Russell, by Miss A. M. Burton, has been 
presented to the Governors by the artist’s brother, 
Mr. R G. Burton, who was at Faraday House during 
1912-1915, and is now with the well-known firm of 
Messrs. A, Reyrolle and Co. A reproduction of the 
portrait forms the frontispiece of the summer issue 
of the Faraday House Journal 

The drawbacks to most of the radio-receiving sets 
at present on the market are the difficulties con- 
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nected with keeping them thoroughly clean and in 
good condition, the periodic charging of the low- 
pressure accumulators, and the replacing of the high- 
tension batteries. Those who use the electric light 
often wonder why electricians do not use the domestic 
electric supply and thus get rid of both accumulators 
and high-tension batteries. Good progress, however, 
has been made in this direction. When the domestic 
supply IS alternating current, it is not difficult to buy 
qmte satisfactory ‘ eliminators ’ which require neither 
batteries nor accumulators With direct current sup- 
ply the practical problem of abolishing the high- 
tension batteries has been achieved and excellent 
progress is being made in the direction of abolishing 
the accumulators Messrs Claude Lyons, Limited, of 
76 Old Hall Street, Liverpool, issue a catalogue called 
“Getting the most out of Radio”. The ordinary 
scientific reader who wants to know the latest develop- 
ments in methods of receiving broadcasting will find 
this catalogue very instructive. Much of the apparatus 
described has been made by the General Radio Com- 
pany of America. The products of several English 
manufacturers are also described Excellent hints 
are given of the best methods of keeping sets in con- 
dition. As it IS very difficult to get piezo-electric 
crystals large enough to give fundamental frequencies 
below 25 kilocycles, we are glad to see that magneto- 
striction oscillators can be purchased suitable for low 
frequencies The same firm also publishes a booklet 
describing a ‘ clarostat ’, an instrument which does for 
high resistance what a variable condenser does for 
capacitance It provides a method of continuously 
varying the value of a high resistance The material 
used is a highly pulverised graphite intermixed with 
pulverised mica. The resistance is altered by applying 
pressure. This material should also prove very useful 
in the laboratory. 

CATAiiOGUE No. 169 of Messrs. Dulau & Co , Ltd., 
32 Old Bond Street, W.l, just issued, gives particu- 
lars of 1200 second-hand works dealing with botany 
and horticulture. The prices asked appear to be 
reasonable. 

We have received from M. Paul Lechevalier, 12 
Rue de Tournon, Pans, a copy of that firm’s catalogue 
No. 114 of second-hand works relating to zoology, 
nearly 1800 in number, published for the most part 
outside the British Isles. 

We have received from Messrs. J. H. Steward, 
Ltd., 406 Strand, London, a copy of their new cata- 
logue of surveying, drawing, and nautical instruments. 
The catalogue illustrates a wide choice of theodolites, 
levels, plane tables, compasses, aneroids, drawing 
instruments, etc. Full specifications of the instru- 
ments are given. 

A Special Clearance List of instruments has just 
been issued by the City Sale and Exchange, Ltd., 
81 Aldersgate Street, London, E.C.l. It is classified, 
and various sections deal with field glasses, telescopes, 
surveying apparatus, etc , with a miscellaneous group 
including microscope accessories, mathematical instru- 
ments, and a 3-ineh Watson’s Student telescope. 
Deferred payments can be arranged. 
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The latest addition to the valuable series of 
catalogues of Messrs. Bernard Quantch, Ltd., 11 
Grafton Street, W 1, is No. 426, which deals with 
upwards of 1600 works classified under the headings 
of botany, agriculture, early medicine and surgery, 
forestry, fruit-culture, gardens and gardening, herbals, 
modern medicine, and tobacco. Many of the volumes 
offered for sale are rare. 

Applications are invited for the following ap- 
pointments, on or before the dates mentioned — 
A principal of the Birmingham Central Techmcal 
College — The Chief Education Officer, Education Office, 
Margaret Street, Birmingham (July 1) A temporary 
lecturer in physics at the Birmingham Central 
Technical College — ^The Principal, Central Technical 
College, Birmingham (July 1) An assistant in 
geography at the London School of Economics and 
Political Science — ^The Secretary, London School of 
Economics, Houghton Street, W.C.2 (July 1). A 
demonstrator in botany — The Secretary, King’s Col- 
lege, Strand, W.C.2 (July 2). An assistant lec- 
turer (woman) in the Department of Education — The 
Secretary, King’s College, Strand, W.C.2 (July 2). 
A junior forestry inspector under the Department 
of Agriculture — The Secretary, Civil Service Com- 
mission, 46 Upper O’Connell Street, Dublm (July 3). 
A resident lecturer (man) in geography and mathe- 


matics — ^The Principal, Normal College, Bangor 
(July 3). A chief instructor in the Engineering (Pro- 
duction) Department of the Wolverhampton and 
Staffordshire Technical College — Clerk to the Gover- 
nors, Education Office, North Street, Wolverhampton 
(July 4). A research student in experimental physics 
— The Registrar, Trinity College, Dublin (July 6). 
A professor of geology at the University of Glasgow — 
The Secretary of the University Court, Umversity, 
Glasgow. An assistant lecturer in biology, who will 
lecture in botany, and a part-time demonstrator in 
biology — The Warden and Secretary, London (Royal 
Free Hospital) School of Medicine for Women, 8 Hunter 
Street, W.C. 1 . A civilian education officer, Grade HI. , 
at the Royal Air Force Electrical and Wireless School 
— ^The Secretary, Air Ministry, Gwydyr House, White- 
hall, S. W. 1 . A full-time lecturer in modern languages 
(French and German) at the Royal Technical College, 
Salford — Secretary for Education, Education Office, 
Chapel Street, Salford. A prmcipal of the Kenrick 
Technical College — ^Director of Education, Education 
Offices, Highfields, West Bromwich. A lecturer 
in biology and mathematics at the Bishop Otter 
College — The Principal, Bishop Otter College, 
Chichester. An assistant with experience of bio- 
logical and physical apparatus, for sales depart- 
ment — Messrs. Griffin and Tatlook, Ltd., Kemble 
Street, W.C.2. 


Our Astronomical Column. 


The Disintegration oe Comets — ^Mr. N. T. 
BobrovmkofE contributes an important study on this 
subject to Lick Observatory Bulletin^ No. 408 He has 
prepared statistics on all the comets for which good 
determinations of magnitude are available , they are 
94 in number. There is shown to be a strong corre- 
lation between brightness and period, those of short 
period being less luminous. It is assumed as a work- 
ing hypothesis that all comets came into existence at 
the same time, and that those of shorter period, havmg 
approached the sim more frequently, have suffered 
greater disintegration. It is found that the comets of 
extremely small perihehon distance do not conform 
to the regression hne given by the other comets, 
which IS tolerably straight. It is concluded that some 
special action, such as partial evaporation of the 
nuclei, comes into play at these small distances. It 
also appears from the statistics that the proportion 
of light due to the nucleus alone is greater for 
the comets of short period, indicating that these 
have lost a larger proportion of their gaseous 
envelopes. 

The mdicated rate of loss leads to the conclusion 
that comets cannot be original members of the solar 
system, the age of which is estimated at thousands 
of millions of years Mr. Bobrovmkoff estimates their 
age at about a milhon years, and concludes that they 
were all introduced into the solar system at the same 
time. He endorses a conjecture which F. Nolke put 
forward in 1909 that comets were introduced into the 
solar system at a time when the sun was passing 
through a nebulous region in space. There are great 
difficidties in seeing how they could fail to describe 
hjqierbohc orbits in this case Friction with the 
surrounding nebula could not be invoked, for all 
adjacent regions of the nebula would have the same 
acceleration towards the sun. Nor could resisting 
medium in the solar system be invoked, as a million 
years is so small a fraction of the age of the solar 
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system that the density of such a medium would not 
be appreciably greater then than now. The number 
of close approaches to planets would be far too small 
to explain the great host of comets. 

However, every attempt to explain the origin of 
comets IS accompanied by grave difficulties. The 
present paper undoubtedly establishes some important 
pomts, and advances our knowledge on the subject 
even if we hesitate to accept all its conclusions. 

Stellar Parallaxes with the Yale Telescope 
AT Johannesburg. — Dr. H. L. Alden, who with Mr. 
O’Connell is conducting the photographic determina- 
tion of stellar parallaxes at Johannesburg, pubhshes 
his first list of Mty stars in Astro, Jour., No. 921. It is 
satisfactory to note that the parallax found for Alpha 
Centauri, which is 0 755'' for the mean of the com- 
ponents, is in almost perfect accord with GiU and 
Elkin’s value obtained with the Cape heliometer. 
That for Proxima Centauri is 0*783"; as this exceeds 
the value for Alpha m nearly the same ratio as the 
proper motion does, it confirms the conclusion that 
Proxima belongs to the Alpha Centauri system. 

After this system, our next nearest neighbour is the 
Barnard star, for which Alden gives the parallax 
0 665". The next largest parallax on the present 
list IS that of Epsilon Indi 0*286" ; the parallax of 
this star was previously regarded as rather uncertain, 
so the new determination is welcome. There are on 
the list two other stars the distance of which is less 
than five parsecs , these are 70 Ophiuchi, parallax 
0 209", and Omicron 2 Eridani, 0 200". 

All the parallaxes are relative, and need to be in- 
creased by about 0 005" to reduce to absolute values. 
The negative value - 0 005" was found for Alpha 
Orioms ; this confirms the fact of its great distance 
and huge size. The number of plates used for each 
star varies from 15 to 23 ; the average probable error 
of a parallax is 0*0068". 
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Research Items. 


Magic in Bengal. — ^The Indian Antiquary for April 
and May contains a study on magic in Bengal by 
Dr Biren Bonner] ea Magic was largely practised by 
tlie ancient Hindus and survives to a considerable 
extent among the modern inhabitants of Bengal 
Iron IS one of the principal weapons against evil 
spirits. They will not touch anyone who has any- 
thing of iron or steel on them, and a married woman 
IS safe from them because of her bangle of iron, which 
IS usually covered with gold. A pair of betel cutters 
IS kept under the pillow of a sleeping child, and when a 
woman dies m child-birth a nail or piece of iron is 
hidden in the folds of her dress so that her spirit may 
not return and take away her child. A traveller may 
contract dangerous infection from strangers ; hence 
anyone returning from, say Europe, must be purified 
by the ceremony known as Prayascitta, consisting in 
the polling of the hair and eating, or at least touching 
with the lips, of cowdung Ambassadors of native 
princes, on returning from England, have been con- 
sidered so polluted as to require to be re-born In 
Chittagong at a difficult child-birth the doors must be 
thrown open, corks taken from bottles, and dogs and 
other animals set free. Amulets made of the teeth 
and claws of tigers and crocodiles are worn because 
these are the most dangerous of the animals of Bengal. 
To ensure the health and well-being of a child during 
the coming year, water is poured over it on its birth- 
day through a sieve which contains ten different kinds 
of flowers and leaves and bits of gold or silver Many 
of the simple acts of life have peculiar rituals of their 
own For example, a woman who cleans out her ears 
after nightfall runs the risk of bodily injury, but she 
may do it with impunity if she asks the permission of 
anyone present If she is alone, she asks permission 
of the wall. A precaution against the dangers 
attendant on the common acts of life is to snap the 
thumb and middle finger of the right hand 

Edentates oe Argentina. — The University of 
Buenos Aires has published a monograph on “ Los 
‘ Edentata ’ Argentmos,” submitted by Jos6 Yepes 
for the degree of “ Doctor en Cieneias Naturales ” 
{Bevista Unw. Buenos Aires, Ser. 2, Section 5). The 
work, which contains short descriptions and sum- 
maries of the distribution within the Argentine and 
beyond it, and full synonymies, is well illustrated and 
forms a handy guide for the identification of the 
various forms Several of the species of the South 
American edentates have developed well-marked 
geographical races, so that the number of forms of 
this odd group now distingmshed in the neotropical 
region numbers sixty -eight. Many of these are wide- 
spread, so that Argentina contains in all mneteen 
forms, of which only six are peculiar to it. The most 
outstanding of these, since they represent distinctive 
genera, are Chlamyphorus truncatus and Zaedyus 
pichiy, but Chcetophr actus, all the four forms of which 
occur in the Argentine, is also a genus of restricted 
distribution, confined to that republic and Bolivia. 

Embryonic Mortality in Fowls — Even under 
the best conditions, the poultry farmer suffers a 
considerable loss from mortality among embryos 
during incubation. Mr F. B. Hutt and Dr. A W. 
Greenwood have made an investigation into the causes 
of such mortality and have examined more than 
12,000 eggs which failed to hatch during incubation 
{Proc. Roy. Soc. Edm , vol. 49, Ft 2, 1929) They 
find that one of the major causes of failure to hatch 
is the malposition of the embryo m the shell. Four 
main malpositions are described One of these, in 
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which the head is buiied between the legs, definitely 
prevents the embryo from chipping the shell and so 
hatching The other three, by preventing access to 
the air chamber of the shell, hinder pulmonary 
respiration and so suffocate the embiyo A further 
cause of embryomc mortality is the abnormality 
known as chondrodystrophy. The occurrence of this 
abnormahty is independent of the breed of fowl, 
sex of embryo, and age of dam. Its incidence is 
highest in January and February and declines steadily 
to almost complete absence in June. The incidence 
is inversely proportional to the amount of sunshine, 
and it IS suggested that lack of direct sunshine is a 
factor in the etiology of the abnormality. There is 
a suggestion that the causal agency is an heredi- 
tary physiological abnormality in the dam A 
further percentage of the embryos in the eggs which 
failed to hatch were actual monstrosities The 
various types are described and their frequency noted. 
There is a decline in the incidence of monstrosities 
from Februarj?- to June. Ninety-three per cent of the 
monstrosities were characterised by various degrees 
of abnormality either in the brain, cranium, or eyes, 
or in the combinations of these organs It is suggested 
that monstrosities are caused by the aiiest of the 
development of the embryo at a critical stage, prob- 
ably by the chilling of those eggs laid in the early 
stages of gastrulation 

Physiology op the Embryonic Development of 
Earthworms — ^While there is a considerable litera- 
ture on the morphological side of development of 
Oligochseta, the physiological processes of the develop- 
ment have never been studied, and a recent paper by 
P. G. Svetlov [Travaux du laboratoire zoologique et de 
la Station zoologique de Sebastopol , Acad6mie des 
Sciences, Leningrad , S6rie 2, No. 13 ; 1928) contains 
much of interest in this respect, while the morphology 
of embryonic development is also treated very fully. 
Of particular interest are the observations made by 
the author on the osmotic pressure of the fluid in the 
cocoons of the two species studied. It was found that 
in Bimastus constnctus Kosa the osmotic pressure is 
very low, while in Eisenia foetida Sav. it is almost 
as high as in the blood of adult worms Osmotic 
pressure in the cocoons of both species is closely con- 
nected with that of the environment, that is, that of 
the soil water ; this necessitates the presence in 
B. constnctus of a special apparatus for regulating the 
osmosis (osmo -regulating biastomeres) ; in the case 
of Eiseniajoetida this apparatus undergoes a reduction 
because tins species has a high osmotic pressure little 
influenced by the external conditions. On the whole, 
however, the embryos of both species are not particu- 
larly well adapted to the osmotic conditions of their 
environment The importance for ecological studies 
of the osmotic relations between cocoons of earthworms 
and the environment is strongly emphasised by these 
observations. 

Germination and Viability of Fern Spores — 
Whilst studies of seed viability and the effect of 
external conditions on seed germination abound, 
similar studies upon the umcellular spores of ferns 
are much less numerous, although such studies may 
tlirow considerable light upon the physiological 
problems connected with the maintenance of via- 
bility and conditions for germination, etc. The very 
extensive studies by F. Okada, described in the 
Science Reports of the T6hoku Imperial Umversity, 
Vol. 4, No. 1, senes 4, of the germination of the spores 
of five species of ferns and the retention of viability 
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tinder different conditions are, therefore, particularly 
welcome. Okada finds that the spores of Eqmsetum, 
which rapidly lose viability under almost any condi- 
tions of storage (10-24 days under laboratory condi- 
tions), contain nearly 50 per cent water on fresh 
weight, whilst the much more durable spores of Wood- 
war d%a (174-191 days under laboratory conditions) 
contain only about 6 per cent water. The spores of 
several species of ferns failed entirely to germinate in 
complete darkness ; the spores of Eqmsetum armnse 
and Osmunda japomca would grow under these condi- 
tions. The catalase content of the spores was ex- 
amined and in every case it dimimshed with increasing 
age. 

Yeast ebom a Theban Tomb. — The principal 
feature of the current “ Jahrbuch ” of the Gesellschaft 
fur die Geschichte und Bibliographie des Brauwesens, 
E. V (Institut fur Garungsgewerbe, Berhn) is an article 
by Prof. J. Grass on the contents of a beer jar from 
the tomb of Wah, a Pharaoh of the eleventh dynasty. 
Mr. H. E. Winlock, the leader of the expedition from 
the Metropolitan Museum of Art, New York, which 
opened the tomb in 1920, considers that although the 
jar was found on its side, it was probably upset when 
the stopper blew off, and the contents are therefore 
almost certainly 4000 years old. The microscopic ex- 
amination IS illustrated by twelve plates, and revealed 
diatoms probably from the Nile water, alumimum 
silicate crystals from the pottery, cloth fibres, starch 
grains, and fragments of emmer. Bacilli, pediococci, 
diplococci, and citromycelia were also found, and m 
addition an autogenic yeast similar to Digora, which 
Prof. Gruss has named Saccharomyces WinlocM, It 
IS distinguished by elliptical or round cells 5 /a in 
diameter and has a close-grained plasma and nuclear 
vacuole. The yeast was also found with ScMzomyces 
ducens n, spec, and aleurone cells in pieces of beer-loaf 
from the same tomb, and it is noteworthy that these 
pieces are contemporaneous with bread in the Berhn 
museum found in the tomb of Mentuhotep in the same 
cemetery. The chemical analysis of the loaf indicates 
the addition of honey for sweetemng purposes and of 
a fruit of the Citrus Aurantium type to produce 
bitterness. The same publication also contains several 
interesting articles on the medieval monastic breweries 
of Germany, and a note by F. Schuster on the ‘ ferula % 
a carved wooden sceptre which was formerly the 
s^nnbol of the skilled brewer in Germany. Apparently 
the name is derived from the plant Ferula L., a variety 
of fennel, the stalk of which figured in Bacchus worship 
(Narthex), and therefore had a special significance for 
the brewer. 

Volume Tables eob Indian Timbeb. — ^It is only 
during the present century that the preparation of 
growth and volume statistics has been commenced in 
the forests of the British Empire , and its inaugura- 
tion was due to the Indian Forest Service. Statistics 
of the kind are now available for some of the more 
important timber species of India and Burma, such as 
deodar, sal, and teak. In a recent number of the 
Indian Forest Records (vol 13, Pt. 3, Sylviculture 
Series ; 1928) commercial volume tables for sal 

{Shorea robusta) ni the wet mixed forests of the Bengal 
Buars are published Several volume tables for this 
species are already in existence, but they relate chiefly 
to the growth of this tree in the drier climate of the 
United Provinces The latter tables, it is considered, 
can be safely applied to the drier types of Bengal sal 
forest, as also to similar forest in Assam. They are 
inapplicable, however, to the moist type and it is for 
this latter that the new tables are designed. The 
preparation of such tables involves considerable field 
work in connexion with the measurement of the crops 
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on selected areas of forest, work in which the compiler, 
Mr. Parma Nand Sun, statistical assistant to the 
sylviculturist of the Besearch Institute, was ably 
assisted by the local forest staff. The same officer 
has also prepared {Indian Forest Records j vol. 13, 
Pt. 4 ; 1928) a set of tables, the first of their kind, 
for the sundri (Heritiera Fomes) in the Sundarbans, 
the Gangetic delta south of Calcutta. These tables 
have been drawn up for the two types of sundri forest, 
the salt-water type and the fresh-water type. They 
should prove of great assistance in estimating the 
outturn of coupes and volume of growing stock. In 
connexion with the Sundarbans sundri volume tables, 
Mr. H. G. Champion, sylviculturist at the Besearch 
Institute, writes in a preface : “ Since the work was 
begun there has been published Burma Forest Bulletin 
No. 15 (December 1926), a quarter girth volume out- 
turn table for this species, for the Delta division of 
Burma. . . . There is a very fair agreement in the 
small overlapping portion, suggesting that if larger 
trees are grown in the Sundarbans the Burma figures 
may prove useful.” Both pamphlets are illustrated 
and furnish evidence of the great strides made in the 
scientific aspects of forest work in India. 

Progress of Surveying in India. — The Beport 
for 1925-26 of the geodetic branch of the Survey of 
India, which is dated July 1928, has a record of much 
work. Geodetic triangulation was resumed with 
work in Lower Burma, after an interval of eight years. 
Previous work in that area dated from 1875- High 
precision levelling occupied several detachments. 
Tidal observations with automatic gauges were con- 
tinued at eight ports. There are now more than fifty 
stations in Indian waters, including the Persian Gulf 
and Bed Sea, at which automatic tidal observations 
have been taken for a number of years. Among other 
interesting matters on which the report touches is the 
value of bench-marks on trees. In Canada such 
bench-marks have been used. Their constancy has 
not been tested with any permanent mark of the land 
established in precise levelling, but the topographical 
survey does not disfavour their use. At Dehra Dun 
experiments have been made on tree bench-marks and 
eleven of them have been connected at intervals, 
during twelve years, with the standard bench-mark 
in the Geodetic Office grounds. The conclusions of 
those tests are that for secondary precision, as in 
irrigation work, a tree bench-mark is sufficiently good, 
but is not constant enough for lines of high precision. 
In all cases the mark should be placed on the heart 
wood and not on the bark of the tree. 

Oil and Gas in Western Canada. — The economics 
of the Canadian oil industry have changed much since 
the two well-known volumes on petroleum and natural 
gas in the Dominion, by F. G. Clapp, were published in 
1914r-15 Then it was the eastern provinces which 
were mainly responsible for production, especially 
Ontario With the gradual decline of these eastern 
fields, however, attention is naturally being concen- 
trated on the more westerly developments, and the 
performance of “ Boyalite No. 4 ” well in the Turner 
Valley Oilfield, Alberta, 1924, which raised this prov- 
ince to the leading position of production in the 
Domimon, a position since maintained, has naturally 
had a strong influence in reviving interest in this 
region. Alberta has always swayed popular feeling, 
equally scientific interest, by its famous gas-fields, 
but search for large oil-pools has not often proved 
encouraging, save the instance cited. It is character- 
istic that new possibilities of oilfield development 
in the western hemisphere should be the occasion 
of renewed literary activity, so that the bulletin now 
appearing under the above title from the pen of 
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G. S. Hume (Department of Mines, Canada) has for 
some time been anticipated by oil technologists. It 
IS also characteristic that such bulletins should in- 
clude what we may term ‘ chapters of instruction for 
the uninitiated a kind of condensed text-book out- 
lining the general features of oil-origin, occurrence, 
accumulation, structures, and so on, much as occurs in 
the previous volumes cited. A modern note m this 
‘ text ’ IS struck by a chapter on geophysical methods 
for locating oil, but it is doubtful whether this ‘ out- 
line ’ would do more than confirm an inexperienced 
operator in the opinion that the subject was far be- 
yond his (the operator’s) comprehension; technically, 
such a chapter is too brief and sketchy to be of any 
value. The descriptions of the oil and gas fields of the 
western provinces are more to the point, though un- 
necessarily burdened with detailed well-logs The 
maps and sections given are, however, most valuable, 
and the description of the Turner Valley field particu- 
larly good. 

Quantised Transitions — In the correlation of 
the terms of line spectra with the stationary states of 
atoms, considerable use is made of a number of 
quantum rules that express the possibility and the 
probability of various types of transitions A 
generalisation of the theory upon which these are 
based has been made by J A Gaunt in a paper in 
the May issue of the Proceed%ngs of the Royal Society, 
on the relativistic theory of an atom with many 
electrons He finds that the ‘ selection rules ’ are 
valid if there are no external fields, the rule ‘ AS& 
IS odd ’ IS equally rigorous, even in a uniform magnetic 
field, and that the ‘ summation rule ’ for the intensities 
m a multiplet is true to a first approximation The 
greater part of Mr, Gaunt’s paper is of a general nature, 
but one practical point to which he refers specifically 
IS of some significance m astrophysics. Certain lines 
of nebular spectra have been attributed to forbidden 
transitions between stationary states of the doubly 
charged ion of atomic oxygen ; if they have been 
correctly identified, it would seem that their emission 
must occur in an electric field or in a non-uniform 
magnetic field, since they have ASA: equal to zero. 

Reflection Caustics — ^A note in the Transactions 
of the Optical Society (vol 30, p 134) from the Optics 
Department of the National Physical Laboratory 
contains an interesting set of photographs of re- 
flection caustics, which were obtained by the double 
reflection of light within a photographic lens The 
reproductions, in spite of the fact that they do not 
show all the finer details of the original, include a 
number of beautiful patterns, mostly built up of 
various elliptical and cusped curves, and are of 
considerable interest as illustrations of an aberration 
which is not often encountered now in optical instru- 
ments. The usual absence of this efiect, it is suggested 
by the authors — ^Messrs T Smith, J. S Anderson, 
and L. C Cordle — is possibly due to the fact that the 
main interest is now centred m systems so well 
corrected that faults of this type are masked by 
diffraction, and the caustics only reappear when the 
lens IS used under conditions different from those 
for which it was designed. The same issue of the 
Transactions contains a pair of coloured reproductions 
of the appearance presented by a test-bar when 
examined in plane polarised light and in circularly 
polarised light in the Coker strain testing apparatus, 
which are also of considerable educational value. 

Maunetostriction — The phenomena of magneto- 
striction are anomalous m that, m spite of the way 
m which they are observed, they are far too large to 
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be explained by purely magnetic forces. The corre- 
sponding difficulty which arises m connexion with 
Weiss’s molecular fields in iron and similar bodies 
has recently been removed by Heisenberg’s theory of 
ferromagnetism, which is based upon the ‘ exchange ’ 
properties of electrons, and it has now been shown 
by R. H Fowler and P Kapitza that the same theory 
can be extended, with very little elaboration, to 
include all the essential facts of magnetostriction and 
the phenomena of the Curie point. One striking 
feature of their paper on this subject in the issue of 
the Proceedings of the Royal Society for May 2 is 
the scarcity of accurate experimental data by which 
the theory — in itself still far from complete — can be 
tested So far as magnetostriction is concerned, 
experiment does appear to be well ahead of theory, 
but the measurements of the allied change in the size 
of specimens when they lose their intrinsic magnetisa- 
tion at the Curie temperatuie are particularly un- 
satisfactory The experimental values for the changes 
in the specific heat at the Curie point are also perhaps 
uncertain, although they do suffice to show that nickel 
has probably one magnetisable electron per atom, 
whilst non and magnetite have two or three effective 
electrons, the latter both being cases for which the quan- 
tum analysis has still to be constiucted Heisenberg’s 
theory will require to be considerably extended before 
it can account for all the complex features of feiio- 
magnetism, but it has certainly already removed the 
subject from its previous somewhat isolated position, 
and has at the same time emphasised the need for 
further experiment and indicated the lines upon which 
it should be attempted 

Some Physiologico -Optical Experiments — Prof 
Bohuslav Brauner has recently communicated to the 
Bohemian Academy of Sciences a paper describing 
some remarkable physiologico -optical experiments 
which he first made fifty-five yeais ago under the in- 
spiration of Helmholtz. He afterwards discussed them 
with the late Prof. Deyl, a prominent Central European 
ophthalmist, who was impressed by their novel chai- 
acter, and as they have never been published, Prof. 
Brauner was persuaded to lay them before the 
Bohemian Academy The first to be described relates 
to ‘ artificial blindness ’, which can be induced by 
‘ throwing ’ the image of a w^ell -illuminated body 
upon the ‘ blind spot ’ of the retina. Thus, when 
the image of the moon is projected upon the ‘ blind 
spot total blindness results in a few seconds. Other 
remarkable experiments concern the visibility of the 
observer’s eye and stereoscopic results without the use 
of a stereoscope (results acc[uired after some practice 
in making the axes of the eyes parallel or ciossed as 
circumstance and effect demand) In this connexion 
one of the experiments described is an amplification 
of an observation by Pouvilliers (see Nature, April 14, 
1923, p 511). It appears that when two identical 
contour maps placed side by side with their centres 
62 mm. apart were observed with the axes of the eyes 
nearly parallel, a double, superposed picture, much 
larger than the originals, is observed m the middle, 
apparently below the level of the paper. The moun- 
tains stand out higher according to their contours, 
so that a relief map is obtained. When viewed with 
crossed axes the combined picture is apparently much 
smaller than the originals, both of which are here 
pushed farther apart and appear relatively larger. In 
this instance the summits of the mountains appear as 
fimnel-shaped depressions It would seem that some 
of the effects obtained by Prof. Brauner can be 
explained by the fact that the accommodation of the 
eyes changes automatically with the change of the 
angle of the ocular axes. 
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South Africa Meeting of the British Association. 

Progbammes oe Sections. 


Mathematics and Physics 

AT the forthcoming South Africa meeting, Section 
A (Mathematics and Physics) will be under the 
presidency of the Eight Hon, Lord Rayleigh. Repre- 
sentatives from Great Britain of all branches of the 
Section will support him and will commumcate papers 
in the two centres of the meeting, Cape Town and 
J ohannesburg Prof Hevesy, who is a foreign guest, 
will open a joint discussion with the Section of Chenus- 
try on quantitative chemical analysis by X-rays and 
its applications, and a second joint meeting, in this 
case with the Section of Geography, will be held for a 
series of papers on geodesy and surveying. Recent 
work on atomic nuclei will be described by Sir Ernest 
Rutherford and Dr. Aston, and spectroscopic papers 
presented by Prof. McLennan, Prof. A. Fowler, Mr. 
R. H. Fowler, and Mr. A C Menzies. Some aspects of 
the work of the National Physical Laboratory, to be 
dealt with by Dr. Ezer Griffiths, should bring to the 
notice of South Africans the important part played 
by the Laboratory in the scientific and industrial life 
of Great Britain. In Cape Town itself, some interest- 
ing communications are expected from Prof Ogg and 
his colleagues in the University of Cape Town. 

Cosmical physics, already strongly represented in 
South Africa itself, will receive the aid of Prof de 
Sitter as a foreign guest, the Astronomer Royal, Prof. 
Eddington and Prof. Chapman. Lastly, the claims of 
mathematics will be met by papers from Sir Gilbert 
Walker, Mr. F. P. White, and Dr. Wrinch. 

Chemistry. 

The address of Prof. G Barger, as president of Sec- 
tion B (Chemistry), will be delivered at Cape Town, 
and IS entitled “Applications of Orgamc Chemistry to 
Biology ”. Orgamc and biochemical subjects occupy 
the major portion of the Cape Town programme. 
Prof, K Freudenberg, of Heidelberg, will give a lecture 
on “The Vegetable Tannins”, a subject of special 
interest m South Africa, and it is hoped to hear an 
account of “ Essential Oils from South African Plants ” 
by Prof. St. J. van der Riet, of Stellenbosch. Although 
the nature of vitamins from the chemical point of view 
was discussed so recently as the Leeds (1927) meet- 
ing, the rapid development of our knowledge of the 
vitamins since that time makes the joint discussion 
with Section I (Physiology) particularly opportune 
On the one day at Cape Town devoted to general and 
inorganic chemistry, Dr N V. Sidgwick will give a 
lecture on “ Chemical Linkage ” and Prof. J. Smeath 
Thomas, of Cape Town, will give an account of “ Re- 
cently discovered Nitrate Deposits m S.W Africa”. 
From Cape Town it is hoped that the Section will have 
the privilege of visiting the factory of The Cape Ex- 
plosives Co. at Somerset West. 

The sectional programme at Johannesburg is to be 
devoted almost entirely to inorganic and physical 
chemistry. Mr H. A White, of the Gedixld Pro- 
prietary Gold Mines, Ltd , is to give an account of 
“ The Chenustry of Gold Extraction ”, and two special 
features of the Johannesburg programme are a joint 
discussion with Section A (Physics) on “ Qualitative 
Analysis by X-rays ” to be opened by Prof G Hevesy, 
of Freiburg, and "a lecture by Prof E C. Franklin, of 
Stamford Umversity, California, on “ The Ammoma 
System of Compounds Mr A. C. Egerton is to give 
an account of “ The Influence of Antiknocks on the 
Combustion of Hydrocarbons ”, and other important 
contributions to the programme are being made by 
Prof. H. Bassett and Dr. F. H. Constable 


Geology. 

The organisation of Section C (Geology) has been 
necessarily affected by the meeting of the International 
Geological Congress at Pretoria, and a programme has 
been adopted which, while enabling the section to 
carry on its work with the Association, yet allows its 
members to take some part in the proceedings of the 
Congress Two sessions will be held at Cape Town 
and two at Johannesburg. Members of the Congress 
who wish to be present and take part in the proceed- 
ings at Johannesburg will be able to take advantage 
of the invitation which has been extended to them. 

Sir Albert E. Kitson, of the Geological Survey of the 
Gold Coast, president of Section C, will deliver his 
address at Johannesburg on “The Utility of Geo- 
logical Surveys to Colonies and Protectorates of the 
British Empire ”. 

The special position that Africa takes in all questions 
involving continental drift makes the joint discussion 
with Sections D (Zoology) and K (Botany) specially 
appropriate Phases of the problem may be touched 
in the papers by Prof W. T. Gordon on “ Some Lime- 
stone Erratics from the Beardsmore Glacier ”, and Mr. 
W N. Edwards on “ Triassic-Rhaetic Floras of the 
Southern Hemisphere ”. Dr. F. Dixey will describe 
the geology of the Lower Shire-Zambezi Basin, and 
Mr. F. P Mennell will put forward “ Some Suggestions 
as to the Origin of the Diamond Pipes ”. Of wider 
interest is the paper of Prof P. G. H. Boswell on “ The 
Precipitating Action of Colloids on Fine-grained Sedi- 
ments ” : this opens a new field of investigation. 

As IS usual with Section C, the excursions are a 
feature of the programme As these have been 
arranged by Dr. A. L. Hall, of the Umon Geological 
Survey, and secretary of the International Geological 
Congress, their interest and importance is assured 
Two half-day and one whole -day excursion will be 
made in the neighbourhood of Cape Town. The 
journey from Cape Town to Johannesburg will be 
spread over four days, with stops at Laingsbuxg and 
Kimberley. Between the two sessions at Johannes- 
burg members will be able to join the Congress for the 
Witwatersrand excursion (three days). 

Geography. 

The president of Section E (Geography) for the 
South Africa meeting is Brigadier E M. Jack, 
Director-General of the Ordnance Survey, who will 
deal with “National Surveys” in his presidential 
address. Following this a series of papers will be read 
by Capt. McCaw, Dr. Van der Sterr, and others, deal- 
ing m further detail with cartographical and survey 
problems relating to Africa in general, and to South 
Africa in particular In connexion with these, it may 
be recalled that at the Glasgow meetmg the Section 
emphasised the importance of completing, as soon as 
possible, the survey of the arc of the thirtieth meridian, 
and urged also the need for the publication of a uniform 
series of maps of Africa on a scale of 1 : 2,000,000, as 
the only satisfactory base for various distributional 
studies in Africa. The significance of the latter will 
be further developed, along with other points, in a 
report to be presented by Mr A G. Ogilvie of a special 
committee which has been investigating problems con- 
nected with the geography of tropical Africa. 

Various aspects of South African geography — both 
physical and human — ^will be analysed, both at Cape 
Town and Johannesburg, by local authorities, includ- 
ing Prof J H Wellington and Prof E. Walker. 
At Cape Town, Mr Van Reenen, chairman of the 


No. 3113, VoL. 123] 



996 


NATURE 


[June 29, 1929 


Irrigation Comnnssion, will review various problems 
connected with the utilisation of available water sup- 
plies in South Africa, while Prof. Serton will examine 
critically the extent to which the term ‘ desert ’ may be 
justifiably applied to various regions of low rainfall (for 
example, the Western Karroo, with an average annual 
rainfall of less than 6 inches m parts). 

A meeting in a region of winter rams such as south- 
western Cape Colony provides a fitting opportunity 
for a critical survey of “ the Mediterranean Climatic 
Type, its World Distribution and the Human He- 
sponse ”, which Dr. Marion Kewbigin proposes to 
undertake. The various important problems con- 
nected with the South African sector of Antarctica 
will also be presented in a paper prepared by Mr. T. 
Debenham, and it is hoped that General Smuts will 
take part in the discussion on the matters raised. 

The position of geography in South African educa- 
tion is not all that can be desired, and attention will be 
directed to this important aspect in a joint discussion 
that has been arranged with Section L at Johannes- 
burg, a whole morning being devoted to the question. 

Outside of Africa various interesting papers are 
being presented dealing with parts of both the 
southern and northern hemispheres. The significance 
of China’s expansion in the Far East is to be con- 
sidered by Prof. P. M. Eoxby, while among the papers 
on Europe will be one by Prof, H. J. Fleure analysing 
the significance of various city types in the interpreta- 
tion of the different cultural regions of the Continent. 

Dr. Vaughan Cornish’s interest in the sesthetics of 
scenery is now well known in Great Bntain, and a paper 
by him on “ The Rural Scenery of England and Wales ” 
will be welcomed in South Africa 

Economic Science and Statistics. 

The programme for Section F (Economic Science 
and Statistics) of the British Association has now been 
arranged for the forthcoming meeting in South Africa, 
and, as was to be expected, special attention is to be 
devoted to those economic problems which are of 
importance in the Union. Labour questions, for 
example, are to be discussed in the light of South 
African conditions, and for this purpose a joint dis- 
cussion has been arranged with the Anthropological 
Section on “Economic Competition between Advanced 
and Backward Peoples ”, while Prof. A. Leslie is to 
speak on “ Coloured Labour and Trade Unionism in 
Cape Town ”. Another economic topic of consider- 
able importance to South Africa is the marketing of 
agricultural produce and the joint meeting which has 
been arranged with the agriculturalists on “ The 
Problem of Stabilising Agricultural Prices, with special 
reference to Control Boards, Equalisation Funds, and 
other methods of Price Regulation”, should lead to 
an interesting discussion. It is anticipated that Mr. 
R. B. Forrester, Dr. Tinley, and Mr. R. J. Thompson 
will participate in this discussion. At Johannesburg, 
Dr. J. E. Holloway is to speak on “Population 
Problems of South Africa ”, while Mr. W. H. Clegg will 
describe “ South African Banking ”. 

Enoineering. 

Engineers attending the South Africa meeting of 
the British Association will have papers and discus- 
sions at both Cape Town and Johannesburg. The 
president of Section G (Engineering), Prof. F. C. Lea, 
will deliver his address at Johannesburg. 

The principal subjects chosen for papers are of great 
importance to South Africa. At Cape Town Dr. Ezer 
Griffiths, of the Kational Physical Laboratory, and 
Mr. E. A. Griffiths, of Cape Town, will give papers on 
recent research work carried out m England and South 
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Africa in refrigeration. The successful export of fruit 
from the Union depends largely on this work. 

The importance of transport, which is as great in 
South Africa as in any other country, will be dealt 
with from many different angles by English and 
South African authorities Sir Henry Maybury will 
describe the developments which have taken place in 
Great Britain during the past few years, referring to 
the e:fiect of recent legislation on road administration 
Papers dealing with transport costs, alcohol fuels, 
railways, and roads as feeders to the railways will 
also be given. Sir Henry Fowler’s paper will describe 
chiefly the work of the Directing Committee, of which 
he IS a member, appointed by the British Government 
to study aspects of mechanical transport likely to 
further the economic development of the oversea 
Empire, and it is hoped that the discussions on these 
papers will be of great help to this committee. 

At Johannesburg cheap power will be dealt with. 
Sir Charles Parsons will give a description of the more 
recent developments in steam turbine practice, chiefly 
m regard to the increased output per unit. 

Prof. E W. Marchant’s paper on the limits of the 
economical transmission of electrical energy will have 
an added interest, for at the last South Africa meet- 
ing of the Association the late Prof. Ayrton made an 
important contribution on the transmission of power 
from the Victoria Falls Mr C H Merz will describe 
the development of the national scheme of electricity 
supply in Great Britain, and discuss the anticipated 
economies and the probable effects of the cheapemng 
of electric power on the distribution of population and 
industries 

The acute problem in mining in South Africa is the 
cooling and ventilation of the deep mines, and the 
joint discussion of the Engineering and Physiological 
Sections on deep mine ventilation, to take place at 
Johannesburg, should prove very valuable. 

Anthropology 

South African anthropologists have prepared a full 
and interesting programme for Section H (Anthro- 
pology), m which archaeology figures largely. There 
IS ample evidence, however, that other branches of 
the science are not neglected in the Dominion, and it 
has been necessary to make arrangements for a subsec- 
tion at J ohannesburg to provide for a number of papers 
on physical anthropology by Prof Dart and other 
members of the Anthropological School which centres 
m the University of the Witwatersrand. At Cape 
Town especial interest will attach to a series of papers 
on the Fish Hoek Caves, which will be followed by a 
visit to the caves themselves The meeting at Cape 
Town will, however, be curtailed to allow the members 
of the Section to proceed m advance of the mam body 
to Ehmberley, where the collection of skulls and archaeo- 
logical exhibits in the Museum will be visited, Mr 
Cromn’s remarkable collection of photographs of 
South African natives will be viewed, and archeo- 
logical excursions in the neighbourhood will be made. 

The programme at Johannesburg will be particu- 
larly interesting. Prof. Dart will exhibit the Taxmgs 
skull, and arrangements have been made for a visit 
to the site of discovery. Mr Leakey will desciibe his 
discoveries in the prehistory of East Africa, and Mr. 
Wayland will deal with the present position of Stone 
Age research in Uganda Mr. C. von Riet Lowe will 
deal with the archaeology of Sheppard Island, with an 
addendum on the associated fauna, and Prof. Dart 
will describe mammoths and other fossil elephants of 
the Transvaal, some of them not previously known. 

The question of Bushman rock engravings will be 
discussed by Miss Wilman, a subject on which much 
illuminating discussion may be expected, in view of 
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the visit of L’Abbe Breuil to South Africa as a guest 
of the Association and the demonstration of the 
Late Palseolithic art of Spain which he will give 
at Cape Town. Members of the party proceeding 
from England — Prof Fleure, Prof. Buggies Gates, 
Miss Murray, and others — ^will contribute to the pro- 
ceedings. 

The items in the sectional programme, however, 
which are expected to arouse the keenest interest 
are the papers centring around Zimbabwe. Dr Leo 
Probenms will give an account of the explorations of 
prehistoric Rhodesia made to date by the expedition 
of which he is leader. He will be followed by Miss 
Caton-Thompson, who will describe the results of the 
work, undertaken at the request of the Association, 
which she has carried out at Great Zimbabwe and on 
which she has been engaged since the beginning of the 
year on behalf of the Association 

Physiology. 

Section I (Physiology) this year includes in its 
programme one or two unusual items. Probably the 
most striking is a joint discussion with the other 
biological sections on “ The Nature of Life ”, which 
General J. S Smuts has promised to open. Among 
the other speakers on this topic are Profs D’Arcy 
Thompson, J. S. Haldane, Wildon Carr, and E. C C 
Baly. That an agreement will be reached is more than 
can be expected, but it is certain that much of interest 
will be said. 

The Capetown part of the programme also includes 
joint meetings with Section D on experimental biology, 
one morning being mainly occupied by papers on this 
subject, and an afternoon being devoted to de- 
monstrations on kindred topics in Prof. Lancelot 
Hogben’s new laboratory. Many of the contributions, 
both here and at J ohannesburg, are from South African 
workers, and the matters discussed range over a wide 
field 

At Johannesburg the most important feature prob- 
ably IS a joint discussion with Section G (Engmeenng) 
on “ Problems connected with Deep -mine Ventila- 
tion ”. The economic importance of this matter is 
very considerable, and it is hoped that members of the 
Transvaal Mining and Metallurgical Society will also 
be able to participate. 

Of almost equal interest to physiologists and to 
econonnsts is “ The Problem of Dust Inhalation”, on 
which also a discussion has been arranged. The 
sectional programme is now, however, restricted to 
questions connected with the mining industry. Papers 
are being contributed by local workers on the measure- 
ment and effects of ultra-violet light, and a varied 
programme includes a paper by Dr. Monckton Cope- 
man on “ Diet and Cancer ”, and a description of 
“ The Feeding Habits of Vampyrella ”, with kmemato- 
graph accompamment, by Prof. F. E. Lloyd, of McGill 
University. 

Psychology. 

Section J (Psychology) meets this year under the 
presidency of Mr. F. C. Bartlett, the Director of the 
Cambridge Psychological Laboratory, who in his 
address will discuss “ Experimental Method in 
Psychology”. The programme is full and vaned , 
m it nearly every department of psychology is repre- 
sented. A joint discussion has been arranged with 
Section L on ‘‘ Psychological Tests in Relation to 
Education and Vocational Guidance ”, in which papers 
will be read by Prof. Reyburn, Dr C. S. Myers, and 
Dr. Shepherd Dawson 

South African psychologists will present seven or 
eight papers, three of which, by Prof Wilcocks, Prof 
Eybers, and Dr. Fick, will report the results of mvesti- 
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gations into the intelligence of South African children, 
both white and black. The philosophical aspects of 
psychology are represented by Prof. G. Dawes Hicks 
in a paper on “ The Notion of Fusion in Psychology ”, 
by Prof H Wildon Carr, who will speak on “Imagina- 
tion and Reasoning ”, and by Prof Forsyth of Bloem- 
fontein, who will read a paper on the “ Significance 
of Holism ”, a philosophical theory propounded by 
General Smuts 

The Industrial Fatigue Research Board is repre- 
sented by Mr Eric Farmer, who will give an account 
of some of his own work on ‘ accident proneness ’ 

Botany. 

Section K (Botany) has a very full programme 
both at Cape Town and at Johannesburg The large 
number of papers to be communicated by South 
African workers indicates clearly the very active 
interest which is being taken there in botany at the 
present time. All branches of botany are well repre- 
sented m the programme. Prof Seward’s presidential 
address on “ Botanical Records of the Rocks ” will be 
given at Johannesburg As might be expected, much 
time will be devoted to papers on the South African 
flora, and there will be a discussion on its origin and 
evolution, m which Dr Mario th, Prof. Bews, Prof 
Compton, Dr Pole Evans, Prof. Adamson, Prof Moss, 
and others will take part Dr. Pole Evans will also 
give an account of the present position of the botani- 
cal survey of South Africa Prof. F E. Lloyd will 
exhibit a film illustrating the mechanism of the trap 
of XJtricularia, and Dr. A. S. Hitchcock, of the 
Smithsoman Institution, will speak on the subject of 
grasses in relation to man. Miss Saunders will 
discuss her recent work on carpel morphology. 

Popular lectures will be given by Dr Margery 
Knight on “ Seaweeds, a Study of Adaptation and 
Opportunity ”, and by Prof Priestley on “ From Lake 
to Veld . a Study of the Water Relations of the 
Higher Plant ”. The forestry group also has an 
interesting programme, in which contributions from 
persons interested in forestry problems in South 
Africa are prominent Numerous excursions to places 
of botanical interest have been arranged. 

Education. 

The programme of Section L (Educational Science) 
is promising and varied. Two objects have been kept 
in mind in its preparation : {a) the desirability of 
showing the recent development in educational ad- 
rmmstration, practice, and teaching in England ; and 
(6) the presentation and discussion of South African 
problems. 

Dr. Eummins has chosen for his presidential address 
the subject “ Modern Movements in Education ” 
One session at Cape Town is to be devoted to general 
educational problems in South Africa, when five 
separate papers will be given by leading experts. 

At Johannesburg a full session will be devoted to 
“ Education and the Native Races ”, four papers being 
expected. At a joint session with Section J at Cape 
Town, leading psychologists from both countries will 
discuss psychological tests m relation to education 
and vocational guidance. Other sessions at Cape 
Town will be given to discussions on the relation 
of examinations to the secondary schools and on the 
teaching of science, including biology and botany, in 
schools. At Johannesburg, at a joint session with 
Section E, papers will be given on the teaching of 
geography by members from both countries 

Committees of the Section will also present reports- 
on science in the school certificate, formal training 
and training for life overseas 
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Peehaps the most sigmficant development which 
has taken place m agricultural science is the realisa- 
tion of the very close relationship between soil and 
ammal nutrition problems as they exist in Great Britain 
and the various Dominions of the Empire. 

The fact that much of the work in progress in the 
British Isles has a direct bearing on Dominion prob- 
lems has resulted m a desire for closer touch and 
collaboration between research workers in various 
parts of the Empire. This trend was emphasised and 
focused at the Imperial Agricultural Conference in 
London in 1927 and practical recogmtion has been 
given by the creation in the British Isles of Agri- 
cultural Bureaux in Soil Science, Animal Nutrition, 
Plant Breeding, Animal Genetics, and Veterinary 
Science. It is fitting, therefore, that by far the greater 
part of the programme for Section M (Agriculture), 
which IS meeting at Cape Town and Pretoria, should 
be occupied by the discussion of broad agricultural 
problems. Two whole sessions are being devoted to 
soil problems, the first at Cape Town to a discussion 
on soil fertihty and its control, and the second at 
Pretoria to methods of soil investigations in field and 
laboratory. 


[June 29, 1929 

A mormng session will be occupied by a discussion 
on Empire wool growing problems with particular 
reference to South Africa and to the manufacturing re- 
quirements of Great Britain. Grassland and the pro- 
duction of stock IS another problem of world -wide 
range, the fundamental aspects of which are similar 
in all parts of the Empire Major Walter Elliot will 
open a discussion on the mineral aspects of pasture 
nutrition in relation to the live stock industry, and 
representatives of the Kowett Research Institute, 
Aberdeen, and the South African Veterinary Research 
Station will contribute. 

The possibility of stabilising agricultural prices and 
the methods of achieving the object in view continue 
to exercise the minds of farmers and economists the 
world over, and considerable experience has been 
acqmred in South Africa, Canada, and New Zealand. 
Section M has arranged for a joint discussion with 
Section E (Economics) on this subject, with particular 
reference to the operation of control boards, equalisa- 
tion funds and other methods of price regulation. 
Agriculture and the Empire will form the subject of 
Sir Robert Greig’s presidential address to Section M, 
and the address, together with a discussion on Empire 
agricultural problems, will occupy the whole of the 
second morning session at Pretoria. 


Some Function Problems attaching to Convergence.^ 


arrangement of the conducting paths of the 
nervous system, branching and redistributing 
their impulses as they do, exhibits places where 
numerous convergent paths run into one When at 
such places two or more of the converging arcs are 
concurrently active, the trains of impulses arriving 
by them can interact Such convergent places are 
co-ordination points. An example of much import- 
ance, and relatively accessible to experiment, is that 
in the spinal cord, where the motor nerve-cells in- 
nervating a muscle receive as a group the various 
afferent paths which reflexly operate the muscle. If 
two or more of the convergent afferent nerves are 
excited concurrently, the refiex interaction, as re- 
vealed by the muscle, exhibits three mam sets of cases 

In one set of cases the muscular response xmder 
concurrent stimulation of two or more afferents shows 
a deficit in amount as compared with the sum of the 
responses obtainable from the several afferents taken 
separately This occurs especially when the excitation 
of the reflexes is strong ; it is most marked when they 
are of maximal strength The contraction effect of 
one afferent may default altogether. The result might 
seem to indicate inhibition, but analysis shows that it 
IS not referable to any form of inhibition. 

The explanation lies in the limitations of the 
mechanical response of the muscle fibres of the motor- 
units activated : the contraction effect pertaining to 
one afferent being ‘ occluded ’ for the time being by 
that pertaining to another. ‘ Occlusion ’ is a result 
of the oveilap of different afferent arcs upon the same 
motor-units : this overlap is ‘central’, for example, 
in the spinal cord The amount of ‘ occlusion ’ as 
observed by the myograph gives a measure of the 
amount of that ‘ central ’ overlap. In such estimates, 
however, the assumption is made that the component 
motor-units of the muscle all of them possess in- 
dividually the average value of contraction-tension 
which obtains for them. This in the knee-flexor (cat) 
semitendinosus has a value which is only one-third of 
that obtaimng for gastrocnemius. It is, however, 
certain that the individual motor-units differ con- 

' Summary of the David Eerner Lecture delivered before the EoyaJ 
Society on Thursday, June 20, by Sir Charles Sherrington, 0 M , F E. S 
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siderably in contraction-value within one and the 
same muscle Examined by occlusion, the overlap of 
the constituent branches of a single laige afferent 
nerve upon its motor-units can be well above tenfold. 
This gives a functional picture in harmony with the 
histological picture furnished long since by Cajal 

In another set of cases, on the contrary, the con- 
traction response of the muscle, under concurrent 
stimulation of two or more reflex arcs which aie ex- 
citatory for it, shows a surplus of contraction as com- 
pared with the sum of the responses to the component 
afferents taken separately This result is most evi- 
dent with weak reflexes As with the other set of 
cases this result also, although opposite to the pie- 
vious class, brings evidence of the overlap of the 
convergent arcs upon the central ends of motor-units 
held by them in common Moreover, evidence is thus 
furmshed that central states of excitement, individu- 
ally too weak to provoke the motor-units into dis- 
charging activity, can by summation become effective 
for that activation. 

The reflex excitation provoking contraction of the 
muscle IS shown to be accompanied regularly in the 
spinal centre by concomitant subliminal excitation in 
other spinal motor cells over and above those excited 
to actual discharge. The time relation of central 
subliminal excited states obtaining m certain typical 
reflexes has been determined (J. C. Eccles). By the 
summation of subliminal excited states this fringe 
of subliminal effect is a functional means of liaison 
enabling co-operation between different adjuvant 
parts of the nervous system Although the neuron 
upon which convergent arcs interact is subject to 
their combined influence, and is to that extent an 
instrument passive in their hands, it is an instrument 
clearly with ways of its own Thus, to receipt of a 
single stimulus it may react by a response consisting 
of a whole tetanic series of impulses. 

Another and third set of cases arising from inter- 
action at the convergence point is where the upshot 
IS inhibition The clash is between ‘ central ’ excita- 
tion and a central process which arrests or precludes 
it, but about which all that is known is that it 
antagonises excitation. Evidence was adduced of the 
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quantitative interplay of the opposed influences upon 
the individual neuron Conditions favouring in- 
hibition were discussed 

Though trams of impulses are the sole reactions 
which enter and leave the central nervous system, it 
is clear that nervous impulses are not the sole re- 
actions functioning within that system. States of 
excitement which can sum together, and states of 
inhibition which can sum together, and states which 
represent the algebraical summation of these two, are 
among the central reactions. The specific cell imits, 
the neurons, far from behaving merely as passive 
recipients and transmitters of impulses, modify as 
well as transmit what they receive. 

Joint Russian-German Expedition to 
the Pamir. 

A JOINT expedition to the Pamir was orgamsed 
last year by the Russian Academy of Sciences 
and the Notgemeinschaft der Deutschen Wissen- 
schaft, consisting of eleven German members and 
about thirty Russians representing various branches 
of science, under the leadership of N. P. Gorbunov. 
The expedition started in June from Osh (in Turkes- 
tan) and went through Gultcha into the Alai valley, 
then across the Transalai ridge to the alpine lake 
Kara-kul , from there various sections of the expedi- 
tion radiated in different directions, and the field 
work went on until November. Scientific results of 
the expedition will take some time to work out fully, 
but a preliminary account, as published in the 
Information Bulletin of the Russian Academy (No. 
3-4, for 1929), already gives some idea as to their value. 

The geographical section of the expedition collected 
exhaustive information on the areas traversed. Of 
particular interest was a study of Pedtchenko’s 
glacier, which has been found to extend for more than 
75 km., that is, it ranks amongst the largest glaciers 
in the world. The topographical section accomplished 
the enormous task of surveying the wide expanse of 
Pamir , most of the work had to be done at the 
altitudes exceeding 4000 metres, which made it ex- 
ceedingly difficult. Nine astronomical and twelve 
triangulation points were determined, and altitudes 
of twenty-two moimtains estimated. The meteoro- 
logical and geophysical section made regular meteoro- 
logical, aerological, actmometric and hydrological 
observations ; 47 geomagnetic points and 150 gypso- 
metric points were determined. The geological 
section studied the history of the glaciation of the Pamir 
and prepared a general geological map of the area , the 
mineralogical collections are very rich and contain 
proofs of a number of useful minerals. 

The zoologists of the expedition collected more than 
13,000 ammals, mainly insects , it was interesting 
to find some southern forms at very great altitudes , 
thus at 3700 m., scorpions, Mutillid wasps. Ammo- 
phila, Bomhus melamorus, etc., were found. Experi- 
ments in hybridisation of Ovis polii with the domestic 
sheep were made and the progeny will be studied in 
detail. Apart from the specimens collected, a con- 
siderable number of living local animals was sent 
from the Pamir to the Moscow Zoological Garden The 
Imgmstic section collected materials for a dictionary 
of the Tadzhik language, made phonograph records 
•of native speech, and studied native customs and folk- 
lore. The radio section of the expedition had three 
transmitting stations at its disposal ; apart from 
keeping in touch with central Russian stations, it 
made a series of experiments relating to the trans- 
noission under the peculiar local conditions. A kme- 
matographic section made about 9000 metres of 
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films of all places and phases of the expedition. 
The Alpine section made about thirty ascents to the 
highest peaks of the Pamir, the greatest height reached 
being 7120 m. (Lemn’s peak). 

Scientific resrdts of the expedition will be published 
in parts, as the working out of materials proceeds ; 
it is suggested that the whole senes, which will be 
published partly in Russian, partly in German, will 
be completed in 1930, apart from detailed mono- 
graphs on different problems which will be published 
separately. 


University and Educational Intelligence. 

Cambridge — The Harkness Scholarship in geology 
has been awarded to L. Bairstow, King’s College. 
The Anthony Wilkin Studentship in archeology and 
anthropology has been awarded to J. B. Charlesworth, 
of Christ’s College. 

The following reappointments have been made 
F W Bootson, University lecturer m chemistry , 
P M S. Blackett, University demonstrator m physics , 
R. G. W Norrish, University demonstrator in 
chemistry , E M Taylor, University lecturer in 
agricultural chemistry , E. H B Boulton, University 
lecturer m forestry , H. E. Woodman, University 
demonstrator m agricultural chemistry ; C E. Tilley, 
University lecturer in petrology ; W A. Fell, Uni- 
versity demonstrator m anatomy ; F W Bootson, 
University demonstrator in chemistry. 

Br W M Smart, of Trimty College, chief assistant 
at the Observatory, has been reappointed to the John 
Couch Adams astronomership. 

Frank Smart Prizes have been awarded to H. R 
Barnell, of Bowning College, in botany, and to R. J. 
Pumphrey, of Trimty Hall, in zoology 

The syndicate to consider the organisation and 
finance of the Botanic Garden has reported to the 
University. The most important of its recommenda- 
tions are the following : 

(1) The Botanic Garden should become an integral 
part of the Bepartment of Botany, and the responsible 
head of the Garden should be the professor of botany. 

(2) The duties of the Birector of the Garden should 
be general responsibility for the management of the 
Garden and particular care for its development as an 
aid to the study of botany. 

(3) The stipend attaching to the office of Birector 
should be variable according to the nature of the 
other offices held simultaneously by the Birector. 

(4) A new University lectureship should be created 
for the teaching of systematic botany, 

(5) Consideration should be given to the fact that 
a part of the land adjoining the Garden could be sold 
under smtable restrictive conditions without detri- 
ment to the present or future needs of the Garden. 

(6) The town of Cambridge should be invited to 
contribute to the cost of the Garden, so long as it is 
made accessible to the general public 

Glasgow. — Prof. J. W. Gregory, having attained 
the age of sixty-five years during the past session, 
has resigned the chair of geology in the University 
which he has held since 1904 Prof. Gregory is not 
subject to the age-hmit regulation, but he has decided 
to retire to make way for a younger man and to 
devote his time to the completion of work in which 
he has been engaged. 

Among others, the honorary degree of LL.B. was 
conferred on June 19 on : Prof. H S. Carslaw, 
professor of pure and applied mathematics, University 
of Sydney , Madame Mane Curie, of Paris ,* The Earl 
of Elgin, chairman of the Carnegie United Kingdom 
Trust ; G. 0. Hawthorne, chairman of the Repre- 
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sentative Body of the British Medical Association , 
and Lord Lugard, ex-Governor of Nigeria. 

Liveepool. — The Council of the University, at its 
meeting on June 18, elected Dr. D. B. Blacklock, 
professor of tropical diseases of Africa, to the Walter 
Myers chair of parasitology. Prof. Blacklock is a 
graduate of the University of Edinburgh. From 
1911 until 1914 he was in turn assistant director and 
director of the Runcorn Research Laboratory. In 
1914 he became a member of the commission ap- 
pointed to investigate the problems of sleeping sick- 
ness in West Africa, and was elected to a lectureship 
m parasitology in the University of Liverpool 
During the War period he was m charge of a patho- 
logical laboratory and conducted investigations on 
malaria on behalf of the War Office Pi of Blacklock 
has been secretary and a vice-president of the Tropi- 
cal Section of the British Medical Association and has 
played an active part in the promotion of tropical 
medical research. 

At the same meeting the Council appointed Mr E. 
C. Titchmarch to the chair of pure mathematics m the 
University, and Dr. J. H. Orton to the Derby chair 
of zoology. Mr. Titchmarch, a scholar of Balhol, was 
appointed in 1923 to a lectureship m mathematics at 
University College, London, and to a fellowship of 
Magdalen College, Oxford Since 1925 he has been 
reader in mathematical analysis in the University of 
London. Dr. Orton is a graduate of the Royal 
College of Science, London In 1 9 14 he was appointed 
assistant naturalist at the Marine Biological Labora- 
tory, Plymouth, and after War service returned to the 
laboratory, in which he was promoted in 1924 to the 
post of chief naturalist. He has conducted extensive 
research on problems of marine biology, paying par- 
ticular attention to the life history of the oyster. 

Manchester. — A limited number of research 
scholarships in technology, each of the value of not 
more than £100, are to be awarded m July by the 
Manchester Municipal College of Technology. Ap- 
plication forms, returnable by, at latest, July 6, can 
be obtained from the Registrar of the College, 


Kino’s College, London, celebrated during the past 
week the hundredth anniversary of its foundation. 
The celebrations, inaugurated on Tuesday by their 
Royal Highnesses the Duke and Duchess of York, 
included the dedication of the chapel and opening 
of the library and new wing of the Vincent Square 
hostel by the Archbishop of Canterbury, who is the 
official Visitor Beginning in 1829 with work of 
imiversity standard in arts, science, and medicine, 
and a ‘ junior department ’ which became the present 
King’s College School at Wimbledon, the growth of 
the College has been marked by the establishment of 
an engineering department in 1838, a hospital (now 
on Denmark Hill) in 1839, a theological department 
for the traimng of clergy in 1847, evening classes m 
1856, a department for women (m Kensington) in 
1885, and a teacher-training department in 1890. 
The post-War years have seen a remarkable further 
enlargement of its activities and increase m the 
number of its students, with the result that additional 
accommodation is urgently required, especially in the 
departments of chemistry and anatomy. The building 
scheme designed to meet this need at a cost of £126,000 
will, if earned out, improve the architectural amenity 
of the Thames frontage in the neighbourhood of 
Waterloo Bridge. For this, and for the endowment 
of professorial chairs and scholarships the College is 
asffing the public to subscribe to its centenary appeal 
fund. 
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Calendar of Patent Records. 

June 29, 1722. — ^A patent was granted on June 29, 
1722, to Martin Triewald, the Swedish engineer, for 
tiis mvention of a “ certain engine or machine for 
drawing water out of mines and collyeries by the 
power of the atmosphere ”. Triewald, who was m 
England when the first Newcomen engines were being 
set up and himself helped in the erection of one, 
built the first engine in Sweden, that for the Danne- 
mora mmes, and is the author of the earliest mono- 
graph on the steam engine, which was published at 
Stockholm m 1734. Triewald claims to have made 
improvements on the engine, but what these were 
and what was the construction for which his patent 
was granted he does not say 

July I, 1769 — The stamped brass trade dates from 
the patent of John Pickering, whose specification 
was enrolled on July 1, 1769 The invention con- 
sisted of a “ new method of performing that kind of 
work commonly called chasing in gold, silver, brass, 
tm, or other metal, by a machine consisting of an 
oblong frame with two rods, in which a moving forcer 
is worked upon a strikmg block with a die fixed 
thereon formed for each respective purpose, whereby 
the work is executed m a much more expeditious 
manner and far superior to anything of the kind (not 
bemg actual chasing) ever yet pei formed by any other 
means ” 

July 1, 1877 — There was no common patent law 
for Germany before 1877, but for many years patents 
had been granted by the constituent States under 
their respective laws and regulations The first patent 
law of the German Empire, superseding the various 
State laws, came into force on July 1, 1877, and the 
first patent under it dates from the following day. 

July 3, 1769. — The practical application of the 
prmciple of roller drawing in cotton-spinning is due 
to Sir Richard Arkwright, whose patent for the in- 
vention was sealed on July 3, 1769 Arkwright was 
partnered and greatly helped in the establishment of 
the industry which was started at Cromford Mill, 
Derbyshire, by Jedediah Strutt, the inventor of the 
nb stitch hosiery frame. 

July 3, 1861. — The manufacture of mechanical 
wood-pulp for papermakmg was the mvention of 
F. G. Keller m 1845, but its commercial introduction 
and development are mainly due to Hemrich Voelter, 
papermaker, of Heidenheim, who was granted a 
Prussian patent for five years for his improved 
process on July 3, 1861. 

July 4, 1767. — On July 4, 1767, there was granted 
a patent to John Wmn, a shipwright of Shadwell, for 
a method of savmg life “ m case of a ship being m 
distress on a lee shore where a boat cannot live 
Ropes were sent ashore by means of a buoy, and the 
passengers and drew were then transported in a 
basket slung on one of the ropes and hauled to the 
shore. 

July 6, 1897. — The patent of Walther Nemst, of 
the University of Gottingen, for the electric lamp 
which is known by his name, was granted in Germany 
on July 6, 1897. At the time of its introduction, 
practically no improvement had been made in the 
earlier carbon filament lamp, other than in the details 
of the manufacturing processes, and Nernst utilised 
for his lighting element one of the refractory rare- 
earths, which allowed a current to pass after a pre- 
liminary heating, and withstood a greatly increased 
temperature He succeeded m reducing the con- 
sumption from the 4 watts per candle power of the 
carbon filament to 1*5 watts The lamp has now 
been very largely displaced by the metal filament 
lamp. 
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Societies and Academies. 

Lokdok. 

Royal Society, June 13 — W. S, Stiles . The scatter- 
ing theory of the effect of glare on the brightness 
diSerence threshold. The theory that the observed 
increase in the threshold due to the presence of a glare 
source in the field is caused by light scattered m the 
eye media, is formulated mathematically. Deductions 
from it are not m accord with observation. The 
general conclusion is that the scattermg effect can play 
only a subsidiary part in increasing the threshold — 
Grace Briscoe and Winifred Leyshon : Beciprocal con- 
traction of antagonistic muscles in peripheral prepara- 
tions, using flashing neon lamp circuit for excitation 
of nerve Controlled and co-ordinated rhythmic move- 
ments of a limb, closely resembling natural movements, 
are produced by suitable artificial stimulation of cut 
efferent nerves If during this controlled rhythmic 
movement the mechanism producing phasic variation 
is stopped at any point, the limb remams held in 
posture. The method of stimulation is thus adequate 
for both movement and posture. An analysis of the 
forces controlling movement shows that the control of 
relaxation is as important for smooth co-ordination 
as the control of contraction — T Moran Critical 
temperature of freezmg living muscle Up to 40 per 
cent of the water in amphibian muscle can be removed 
by freezmg or drying, and its original state completely 
recovered by restormg water. On removal of 78 per 
cent, the muscle immediately dies The critical water 
removal of 78 per cent corresponds to the freezing of 
the muscle to equilibrium at about - 2° C Muscles 
frozen to equilibrium below -2° C. undergo marked 
changes on thawing — E. C. Smith The formation of 
lactic acid in muscles in the frozen state. Freezing 
(that IS, drying) upsets the balance, making production 
exceed removal. This upset is due to, or accompanied 
by, injury to the mechanism. Below -1 6° C the 
mechanism of removal is destroyed, that of production 
persisting. Is the mechanism of removal the ‘ living ’ 
part ? — F. M. L. Sheffield • Chromosome linkage in 
Oenothera^ with special reference to some hybrids 
Most results can be brought into line with Cleland’s 
hypothesis — absence of pairing due to lack of harmony 
between homologues. Chromosome linkage may be 
inlierited as a genetic character — A C Downing and 
A V Hill : A new thermopile for the measurement of 
nerve heat-production. — A V. Hill The heat-produc- 
tion and recovery of crustacean nerve The heat- 
production of crab’s nerve in response to maximal 
excitation is at least 2 5 x calorie per gram of 
moist nerve per second of stimulus. This is 33 tunes 
as great as m frog’s nerve The crab’s nerve is highly 
fatiguable. The initial process, completed during 
stimulation, yields only about 2|- per cent of the total 
heat * the recovery process, lasting for 25 mmutes at 
16° C , supplies the rest. In respect of fatiguability 
and of oxygen requirement a crab’s nerve probably 
presents a closer analogy to eertam characteristics of 
the central nervous system than does a frog’s sciatic 

Paeis. 

Academy of Sciences, May 22 — The president 
announced the death of M. Deperet, non-resident 
member, and of M. Cornet, foreign correspondant 
for the Section of Mmeralogy.— Leon Guillet, Jean 
Galibourg, and Michel Samsoen : Extension tests 
at high temperatures. Data are given for the 
elastic limits at 450° C. for various alloy steels, 
including nickel, nickel-chromium, and nickel-chro- 
mium-molybdenum steels. No general conclusions 

No. 3113, VoL. 123] 


can be drawn from the results, but the previous heat 
treatment certainly has a considerable influence on 
the elastic characteristics at 450° C. — Eduard Cech . 
Some remarks relative to the differential projective 
geometry of surfaces. — C. Pawlowski ; Demarks on 
the disintegration of aluminium. Discussion of the 
results obtained by the author and by Rutherford and 
Chadwick on the H-rays of aluminium — Y. Rocard . 
The fall of a heavy gas in a light gas. The stability 
of ozone m the upper atmosphere From considerations 
based on the kinetic theory of gases, it is concluded 
that the velocity of ozone in nitrogen would be 22 
metres per day, and of ozone in hydrogen, 17 metres 
per day In either case the atmospheric ozone is 
practically stable. — L. Genevois The variations of 
the respiratory intensity and of the intensity of 
fermentation m the tissues of the pea. — Bounhiol 
Respiration in media containing an excessive per- 
centage of oxygen. The fact has been established by 
previous workers that animals breathmg an atmo- 
sphere containing an excess of oxygen rapidly die. 
Under these conditions there is a rapid increase in 
the proportion of urea in the blood, and the accumula- 
tion of oxidation products m the blood prevents the 
fixation of fresh oxygen. — L. Lutz . The soluble 
ferments secreted by the hymenomycete fungi. The 
alkaloids and the anti- oxygen function. 

Leningead. 

Academy of Sciences {Comptes rendus, No. 2). — ■ 
P. P. Lazarev Modern treatment of malignant 
tumours from the point of view of the ionic theory 
of excitation. The success of treatment of malignant 
tumours by calcium salts is explained by the suggestion 
that calcium ions inhibit the development of tumour 
cells, while those of potassium and sodium favour it. 
V. Vernadskij The concentration of radium by 
hvmg organisms Radium from water solutions is 
absorbed by aquatic organisms, both vegetable and 
animal, and is concentrated there , from solutions in 
soil it IS absorbed by terrestrial plants and from 
drinkmg water by terrestrial animals. In some cases 
the concentration of radium in an organism was 
found to exceed that m water 56 5 times. — V. 
Vernadskij Rare earths elements in massive rocks. 
Mmerals rich in rare earths are found mainly in 
pegmatite seams, but their occurrence m the rocks 
proper is not clear, probably because of insufficiently 
exact methods of exammation — V. Vernadskij . The 
geochemical constants of some cultivated plants 
Geochemical energy of the best selected varieties is 
less than the energy of the varieties usually cultivated, 
— A. Vinogradov . Chemical composition of plankton 
from the Ekaterminsky pond at Dietskoe Selo, near 
Lenmgrad — D. Grave Magnetic anomalies A reply 
to the critical note by Kravetz {Comptes rendus^ 
p. 470; 1928) — N. Olenev: Systematics and geo- 
graphical distribution of Ixodidse (3). The genus 
RMpzcephalus is represented in Russia by three 
species, E, sangmneus Latr., E bursa Can, et Fanz., 
and R. schulzei, sp, n. T'he genus BoopMlus is 
represented only by R. calcaratus Birula. The geo- 
graphical distribution and hosts of each species are 
given — G. Verestchagm and I, Sidorytchev. Wmter 
chemical regime of the rivers Selenga and Uda. The 
oxygen content of the water decreases sharply from 
the end of November and reaches its minimum early 
m February ; parallel to that process, the carbon 
dioxide content increases. This must be of great 
importance to fish life. 

{Comptes rendus. No. 3) — V. A. Silberminz : The 
deposits of cerite, bastn^site, and a new mineral, 
lessmgite, in the Kyshtym district, Urals. The 
deposits are described, and descriptions and chemical 
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analyses of the three minerals are given — A. Mord- 
vilko : The anolocyclic plant-hce of Pistacia and the 
distribution of pistachios during the Tertiary period. 
The genus P^stac^a was very widely distributed m 
the Tertiary, extending northwards as far as Green- 
land, where the plant-hce Tnphidaph'is phaseohi 
representing a migrant form from pistachios, survive 
until the present time While Pistacia disappeared 
in such high latitudes under the mfluence of cold 
climate, it is impossible to account in the same way 
for the disappearance of Pistacia in some Mediter- 
ranean countries where in places only root-forms 
of pistachio aphids are to be foimd at present. — 
A. Frank- Kamenetskii • The fat of Phoca s%b%r%ca 
Gmel. Physical and chemical properties of the fat are 
described fully. — D. D. Ivanenko • A geometrical 
generalisation which may be useful in the quantum 
mechanics. 

(Comptes rendus. No. 4.) — P. Lazarev The causes 
of plasticity of substances. The greater plasticity of 
loam as compared with sand is due to the abihty of 
particles of loam to bind water on their surfaces. 
Capillarity must also play some part m the plasticity. 
— L. A. Kuhk * The Mamra meteorite. A description 
of a meteorite which fell at Mamra in Kazakstan 
(Karghiz Steppes) at night on May 5, 1927. The 
meteorite belongs to the stony meteorites and, prob- 
ably, to sulphurous chondrites — V. I. Romanovskn 
The law of probability of frequencies subject to hnear 
conditions and Pearson’s criterium — A. A. Birula : 
The pelvic bone of Bhytina stellen Oser. Amongst 
the semi-fossil remains of RhyUna stellen found at the 
Komandor islands, pelvic bones are rare ; a detailed 
description of one such bone is given and illustrated. 
— A. A. Birula : A prelunmary communication on the 
mammals of the kitchen midden of a Stone Age 
habitation on the Verkholensk mountain near Irkutsk. 
Remains of twelve species of mammals have been 
identified. — N. Smirnov : Diagnoses of some geo- 
graphical varieties of Phoca hispida Schreb. Two 
new subspecies and one new form are described — 
E. G. Shramkov : The stability of the permanent 
magnetism of some rocks. — B. V. Numerov ; The 
relation between the local anomalies of gravity and 
the derivatives of the potential. 

Prague. 

Czech (Bohemian) Academy of Arts and Sciences 
(second class, Natural Sciences and Medicme), Mar. 8 
— Petrbok . Stratigraphy of the Pleistocene and 
Holocene in the plam of Arsuf m Palestme. — Fr. 
Cechura : Geomagnetic exammation of the contact 
of Algonkian and granite near Pribram. — ^J. Sekanma * 
The symmetry of tourmaline — Hybl : The depend- 
ence of saturated vapour -pressure on temperature. 
The author tested various formulae with the vapour 
pressure data of hquid carbon dioxide, sulphur di- 
oxide, ammonia, water, and hydrocarbons , the best 
record is given by a shortened formula of Kamer- 

Imgh Onnes : logp =a ~~ -cT +dT^. — Jar. Hahn . 

Monocystis Mrdzehi — ^J. Kfepelka and F. Toul : The 
dissolution of silver in water. Silver passes as Ag"** mto 
water containing atmospheric gases, bemg oxidised. 
The amount, determined by nephelometry, potentio- 
metry, and conductance, varies between 0 01 mgm. and 
0*037 mgm. Ag"^ per litre. — K. Petr : The composition 
of n-ary quadratic forms. — E. Votocek and F. Rdc : 
The identity of E. Fischer’s qumovose with d-gluco- 
methylose (isorhodeose). Reduction of qumodos© 
with sodium amalgam and identification of the 
methylpentite obtained with isorhodeite leads the 
authors to the same conclusion as Freudenberg and 
Raschig on the isolation of crystalline qumovose. 
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Rome. 

Royal National Academy of the Lmcei, Mar. 17. — 
P. Vinassa de Regny : The law of simple parametral 
relations and the distances of the components of the 
solar system. It has been recently shown that Hauy’s 
law concerning simple and rational parametral 
relations holds not only for crystal lattices, but also 
for the distances of the electrons from the atomic 
nucleus. A similar relationship is now shown to 
exist m the cases of the sun’s planets and of the 
satelhtes of Mars, Jupiter, Saturn, and Uranus. — 
E. Soler : The second gravimetric campaign on the 
Carso. Measurements made m 1926 at S. Canziano 
give for the gravitational constant the observed values, 
980*568 cm. outside and 980 604 inside the cave, these 
becommg 980*698 and 980 696 respectively when 
corrected for the reduction m free air, and 980*661 
and 980*684 when Bouguer’s and topographical 
corrections are applied. The discrepancy between 
these values is considerably greater than the mean 
errors and is to be discussed later. The normal 
gravity value, derived from Helmert’s formula (1901), 
is 980*676 cm. — U. Pierantoni . The symbiotic organ 
of Silvanus sunnamensis (L.). — G. Bemporad : Photo- 
graphic position of planet (1036). — T. Boggio ; Hyper- 
surfaces of spaces of constant cmwature. — V. Glivenko: 
Certam general forms of the law of large numbers. — 
A Kolmogoroff * The law of large numbers — Maria 
Pastori • Total and partial commutation relative to 
derived tensors — G. Scorza-Dragoni The eontmuous 
dependence of the integrals of the equation y' =/(», y} 
on the initial values — Pia Nalli : The principal value 
of an integral. — S. Finikoff The congruences of 
Demouhn — M. Mananni • The motion of two variable 
masses which attract one another according to 
Newton’s law. Vranceanu’s equations (1928) have 
indicated the difficulty of this problem, but the 
mtroduetion of a simple and plausible hypothesis 
regardmg the variation of the masses furnishes a 
means of simplifying the investigation and of ob- 
tammg results comparable with those of Aumellini 
(1916)andof Pizzetti (1915) — A. Clementi : investiga- 
tions on arginase (7). Ureotehc character of the 
nitrogen metabolism of Chelonia. The urme of 
Testudo Grceca and Emys Europcea, like that of J5w/o, 
contains uric acid in very small proportions only, 
which are usually too mmute to be determmed. In 
the summer season the content of urea in the urine 
of these two organisms corresponds approximately 
with that in the urme of Bufo at the same period, 
namely, about 0*5 part per 1000. Oral administration 
of ammonia to Testudo and Emys causes a very 
marked increase m the urea content prodie and per 
1000 of the urme, this bemg contrary to what is 
observed with uricotelic animals (birds). Hence, the 
nitrogen metabolism of the Chelonia is not, as with 
other reptiles and with birds, uricotelic, but ureotehc. 
— V. Rivera : Experimental cicatrisation of the stem 
of R%cinus communis, determmed by Pseudomonas 
fluorescens (Flugge) Migula. Cuts mad© aseptically 
m the stem of Ricinus, and afterwards inoculated 
with a pure culture of Pseudomonas fluorescens,. 
gradually seal up as a result of pronounced cellular 
proliferation at the sides of the cut, whereas control 
cuts, uninoculated, undergo no such sealing It may, 
therefore, be assumed that this organism, which is 
of universal occurrence, is the cause of the cicatrisation 
often observed after a root or a stem has been wounded. 

Washiitgton, D.C. 

National Academy of Sciences (Proc. ,Vol. 15, No. 2, 
Feb. 15) — Arthur M. Banta and L. A. Brown : Control 
of sex m Cladocera (3) Localisation of the critical 
period for control of sex. Females of Moina macrocopa 
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produce parthenogenetic eggs or, under adverse con- 
ditions, sexual eggs. Crowding of the females leads 
to production of eggs giving males ; the critical time 
for crowding is about four hours (at 20° C.) before ovi- 
position, which is more than three hours before spmdle 
formation m the nuclei — Chas, W. Metz and Silka S. 
Ullian : Genetic identification of the sex chromo- 
somes in jSczara (Diptera). The males alone of these 
dipterans have two peculiar ‘ sex-limited ’ chromo- 
somes, but these chromosomes are transmitted by all 
sperms. Sex chromosomes distmct from these have 
been detected by tracing the inheritance of a sex- 
linked character, swollen wing vems ■ — Gregory Pincus : 
A spontaneous mutation in the house mouse. — G. A. 
Miller • Possible a-automorphisms of non-Abelian 
groups. — W, L, Ayres : (1) On continuous curves hav- 
mg certam properties — (2) On simple closed curves 
and open curves. — I. A. Barnett ; On a relation be- 
tween conformal and projective groups m function 
space. — Francis D. Murnaghan * On elements of con- 
tent m metrical geometry. — G. C. Evans and E. R. C. 
Miles • Potentials of general masses in smgle and 
double layers The relative boundary value problems 
— H. S. Vandiver Summary of results and proofs on 
Permat’s last theorem (4). — Francis B. Sumner : The 
analysis of a concrete case of intergradation between 
two subspecies A mouse, Peromyscus ^oUonotus^ 
common m Florida and Alabama, has two races dis- 
tinct m several characters, one existmg on the coastal 
region and the other mland. The races are mterfertile, 
but trapping them at a Ime of stations runnmg mland 
shows an abrupt transition from one to the other. 
The coastal form seems to have arisen from the mland 
or a similar ancestral race, m adaptation to life on a 
background of pale sand — Edwin B. Wilson and 
Margaret M. Hilferty • Note on C. S. Pierce’s experi- 
mental discussion of the law of errors. The mean and 
standard deviation for many observations of an identi- 
cal experiment repeated on 24 days vary much more 
than IS predicted by the law of errors. — Edwin H. Hall. 
Photoelectric emission and thermionic emission once 
more A theoretical criticism of experiments suggest- 
ing that photoelectric and thermionic work functions 
are equal. — Gilbert N. Lewis and Joseph E. Mayer : 
The quantum laws and the uncertamty prmciple of 
Heisenberg. In earlier papers, the second and third 
laws of thermodynamics were deduced from a smgle 
statistical prmciple implying that the properties of a 
system can be described by assuming a fiiute number 
of possible states. Assummg that is a minimum 
sufficient to account for the whole behaviour of a 
system, the fundamental laws of the quantum theory 
are developed. — E. L. Nichols and H. L. Howes • The 
transformation spectrum of the ruby. An incan- 
descent ruby gives a contmuous spectrum on which is 
superimposed a system of narrow emission bands. 
The latter appear m the temperature range correspond- 
ing to changes m the absorption of light by the ruby 
and occur in sets, includmg also the absorption and 
fluorescence bands of the ruby, with a constant fre- 
quency mterval — Leonard B. Loeb and Karl Dyk ; 
The effects of a homologous series of ammes on the 
mobilities of ions in hydrogen gas. With N-propyl- 
amme, there is a large initial drop in mobihty of both 
positive and negative ions. With methylamme the 
negative ion mobility is decreased but the positive ion 
mobility IS unaffected Although the results are con- 
sistent with the formation of addition products with 
only one or two molecules, this explanation is not 
accepted. — Manus R. Campbell : Late geologic de- 
formation of the Appalachian Piedmont as determmed 
by river gravels The rocks of this region are old, but 
minor flexures of more recent date have been dis- 
covered hy tracing high level gravels m the area. 
Sections and a map are given. 
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Official Publications Received. 

British 

Proceedings of the Royal Society of Edinburgh, Session 192S-1929, 
Vol 49, Part 2, No 15 The Stability of Suspensions, III The Velocities 
of Sedimentation and of Cataphoresis of Suspensions m a Viscous Fluid 
By William Ogilvy Kermack, Anderson Gray M ‘Kendrick and Eric Ponder 
Pp 1'70-197 25 M Vol 49, Part 3, No 10 The Lyotrope Senes and 

the Antagonistic Action of Ions By Dr W W Taylor Pp 198-209 
Is Vol 49, Part 3, No 17 On the Asymptotic Expansion of the 
Characteristic Numbers of the Mathieu Equation By Sydney Goldstein 
Pp 210 223 Is Vol 49, Part 3, No 18 Quanta in Biology By Hans 
Przibram Pp 224-231 9d Vol 49, Part 3, No 19 Colour Sensitivity. 
By G N Hunter Pp 232 244 Is Vol 49, Part 3, No 20 Bands m 
Hydrogen related to the Fulcher System By Di Ian Sandeman Pp 
245-255 Is (Edinburgh Robert Grant and Son , London Williams 
and Norgate, Ltd ) 

Harper Adams Agricultural College, Newport, Salop Advisory Report 
No 4 Report ot the Advisory Department, 1928-1929 Pp ii-f24 
(Newport, Salop ) 

Transactions ot the Yorkshire Numismatic Society Vol 3, Part 2 
Edited by T Sheppard Pp 57-80 (Hull ) 5s 
The Ross Institute and Hospital for Tropical Diseases (Incorporated), 
Putney Heath, London, S W 16 Annual Repoit and Accounts tor 1928 
Pp 59 (London ) 

The Proceedings of the Physical Society Vol 41, Part 4, No 229, 
June 15 Pp IV 4- 231-430 (London ) 7s net 
The Journal of the Institution of Electrical Engineers Edited by 
P F Rowell Vol 67, No 390, June Pp 685-81 2 (London* 
E and F N Spon, Ltd ) 10s 6d 

Memoirs of the Cotton Research Station, Trinidad Senes A Genetics. 
No 1 Studies on the Inhei itance of (a) Petal Spot, (b) Pollen Colour, 
and (c) Corolla Colour in the Cotton Plant By S C Hailand Pp 
53-f 3 plates (London Empire Cotton Growing Corporation ) 2-, 6d 
The Himalayan Journal Records of the Himalayan Club Edited by 
Kenneth Mason Vol 1, No 1 Pp 160 (Calcutta Thacker, Spink 
and Co ) 5 rupees , 8s 

Joint Board of Research for Mental Diseases City and University of 
Birmingham Annual Report of the Laboratory lor the Yeai ending 
March 14th, 1920 Pp 17 (Birmingham ) 

Canada Department of Mines Mines Branch Industrial Fuel and 
Power Statistics for Ontario, Calendar Year 1928 By E S Malloch and 
C,B Baltzer (No 698 ) Pp iv-|- 23-1-12 plates (Ottawa 'F A Acland ) 
Department of Agriculture, Ceylon Bulletin No 84 Fodder Grass 
Trials on the Experiment Station, Peradeniya By T H Holland Pp 
12-f 6 plates 40 cents Bulletin No 86 The Termite-proof Construc- 
tion oi Buildings in Ceylon By F P Jepsoii Pp iv-f86-f 26 plates 
40 cents (Peradeniya ) 

The Economic Proceedings of the Royal Dublin Society Vol 11, No. 
25 The Production of Essential Oils from Irish grown Plants Part 5 
Note on Oil of Dill By J Reilly, P J Drumm and C Boyle Pp 415- 
418 (Dublin Hodges, Figgis and Co , London Williams and Norgate, 
Ltd) 6d 

Survey of India. General Report, from 1st October 1927 to 30th Sep- 
tember 1928 Pp V -1-86-1-4 plates (Calcutta) 1 rupee, Is 9dl 
Records of the Geological Survey of India Vol 61, Part 4, March 
Pp 827-867 -b XXX -j-vii-f plates 26-29 2 12 rupees, 5s Vol 62, Part 1, 

April Pp 185 2 12 rupees , 5s (Calcutta Government of India 

Central Publication Branch ) 

Air Ministry Aeronautical Research Committee Reports and Memo- 
randa No 1179 (Ae 843) The Airflow around a Circular Cylinder m the 
Region where the Boundary Layer separates from the Surface By A 
Fage (T 2644 ) Pp 18 9d net No 1104 (Ae S56) An Investigation 
of Fluid Flow in Two Dimensions By Dr A Thom, (T 2680 ) Pp 18-|- 
10 plates Is net No 1206 (Ae 367) Wind Tunnel Experiments with 
Inhnite Cascades ot Aerofoils By Dr R G Harris and R A Fairthorne. 
(T 2685 ) Pp 18-f 11 plates Is net No 1210 (Ae 370) ' On the Effect 
of Air Compression on Drag and Pressure Distribution m Cylinders of 
Infinite Aspect Ratio By T B Stanton (T 2689 ) Pp 5-f 2 plates 
6d net No 1218 (Ae 377) The Hydrodynamic Factors on a Cylinder 
moving m Two Dimensions By Prof H Lamb (T 2744 ) Pp 5 4ti 
neb (London H M Stationery Office ) 

University of Bristol The Annual Report of the Agricultural and 
Horticultural Research Station (The National Fruit and Cider Institute), 
Long Ashton, Bristol, 1928 Pp 200-f- 9 plates (Bristol) 

The Cawbhron Institute, Nelson, N Z Cawthron Lecture The Work 
for Agriculture of Two Great Englishmen By Sir John Russell Pp 
12-f- 6 plates (Cawthron, N.Z ) 

Department of Scienbifie and Industrial Research, Dominion of New 
Zealand Observations of Upper Air-Currents at Apia, Western Samoa 
(Second Senes ) By Andrew Thomson Pp 79 (Wellington, N Z : 
W A. G Skinner ) 

The University of Leeds Department of Coal Gas and Fuel Industries 
(with Metallurgy) Report of the Livesey Professor for the Sessions 
1926-27 and 19^-28 Pp 15 (Leeds ) 

Proceedings of the Society for Psychical Research Part 111, Vol 38, 
June Pp 411-516 (London Francis Edwards, Ltd ) 4s 
Empire Cotton Growing Corporation Report of the Eighth General 
Meeting Pp 16 (London) 

The Newcomen Society for the Study of the History of Engineering 
and Technology Transactions, Vol 7, 1926-1927 Pp xi-l-159-f21 
(London ) 20s ' 

Foreign 

Svenska Linn6-Sallskapets Arssknft Argang 12, 1929 Pp v-f 194. 
(Uppsala Almquist and Wiksells Boktryckeri A -B ) 

Proceedings ot the Imperial Academy Vol 5, No 4, April Pp. 
vii -4-161-181 (Tokyo) 

PrirodovSdeeke prace J E Puikyne v zrcadle kritiky jmych badatelu 
Ce qui a ete ecrit sur les travaux seientiflques de Jan Evangelista 
Purkyne (Purkinje) par les biologistes Napsal O V Hykes Pp 51 
(Praha Kmhtiskarma Jednoty ceskoslovenskyeh matematikfi a fysiku ) 



1004 


NATURE 


[June 29, 1929 


V Spisy vydavani PrirodovHeckou Fakultou Masarykovy University 
Cis lOS Prispevek ke studiu komplexnich soli dimethylglyovimu (Con- 
tribution i I’etude de combuiaisons complexes 4® la dimethylglyoxine) 
Napsali J y. Diibsky a Fr Bryehta Pp. 28 ^is 104 Sur une classe 
de surfaces Par Jos Kaucky Pp 21 Cis 105 Iter Turcico- 
Persicum Pars 4 Plantarum colleetarum enumeratio (Plumbagineae— 
Cyperaceae ) Scripsit Dr Fr Nabelek Pp 48+4 tab Ois 100 Sur 
une classe de surfaces minima plongees dans un espace 4^inq dimensions 
h coiirbiire consfcante Par Otakar Borfivka Pp 28 Ois 107 Sur les 
surfaces du troisieme degre qui ont, au\ points d’lme coiirbe plane, un 
contact d^rdre deux aiec une surface geneiale Par Ladislav Seifert 
Pp 17 Cis 108 Nov;^ typ thermostatu (A new Type of Thermostat) 
Napsal Vaclav Cupr Pp 8 (Brno A Pisa ) 

Proceedings of the California Academy of Sciences, Fourth Series 
Vol 17, Nos 11 and 12 Report of the President of the Academy lor the 
Year 1928, by C E Griinsky , Repoi b of the Director of the Museum for 
the Year 1928, by Barton Warren Evermann Pp 297-300 (San 
Francisco ) 

Bergens Museums Arbok, 1929 Hefte 1 Naturvidenskapehg rekke 
Nr 1 Draktskiftet lios lirypen (Lar/opus lagcpus Lm ) i Norge, av 
Sigurd Johnsen , Nr 2 Rovdyr- ogrovfuglstatistikkeni Norge, av Sigurd 
Johnsen Pp 84+140 + 17 plancher (Bergen A-S John Griegs 
Boktrykken ) 

Proceedings of the United States National Museum Vol 75, Ait 15 
A new Crab from the Eocene of Florida By Mary J Bathbun (No 
2786.) Pp 4+3 plates (Washington, D 0 Government Printing 
OfiBce ) 

Gorgas Memorial Laboratory Hearings before the Committee on 
Foreign Affairs, House of Representatives, Seventieth Congress, First 
Session on H R 8128 To authorize a Permanent Annual Appropriation 
for the Maintenance and Operation of the Goigas Memorial Laboratory, 
January 20, 192S Statements of Hon Maurice H Thatcher, Dr 
Franklin Martin, Edgar Wallace, Dr Bowman C Crowell, Di George 
W Crile, Henry S Wellcome, Surg -Gen Merntte W Ireland, Surg - 
Gen Hugh S Gumming, Dr Arthur T McCormack, Dr Herman N 
Bundesen Pp iv+90. (Washington, D 0 Government Printing 
Office ) 

Memoirs of the College of Science, Kyoto Imperial University Series 
B, Vol 4, No 3, Articles 7 17. Pp. 105-369+ plates 26-30 (Kyoto and 
Tokyo Maruzen Co , Ltd ) 

Carnegie Institution of Washington Year Book No 27, July 1, 1927, 
to June 30, 1928, with Administrative Reports through December 14, 
1928 Pp XIX +438 +2 plates (Washington, D 0 Carnegie Institution ) 

Studies in Comparative Seismology Earthquake Conditions m Chile 
By Bailey Willis With Contributions by J B Macel wane, Perry Byeily, 
Johannes Pelsch and H S Washington (Publication No 382 ) Pp 
xi+178+75 plates (Washington, DO Carnegie Institution) 5 50 
dollars 

Miocene Mollusks from Bowden, Jamaica Fait 2 Gastropods and 
Discussion of Results By Wendell P Woodrmg (Contributions to the 
Geology and Palaeontolo^ of the West Indies ) (Publication No 385 ) 
Pp vii+564 (40 plates) (Washington, DC Carnegie Institution) 
7 dollars 

The Genus Ilaplopappuk a Phylogenetic Study in the Compositae By 
Harvey M Hall (Publication No SS9 ) Pp vm+891 (16 plates) 
(Washington, D C Carnegie Institution ) 6 dollars 

The Hydrostatic-Pneumatic System of certain Tiees Movements of 
Liquids and Gases By D T MacDougal, J B Overton and Gilbert M 
Smith (Publication No 397 ) Pp 99 (Washington, D C Carnegie 
Institution ) 1 25 dollars 

Contributions to Palaeontology from Carnegie Institution of Washing- 
ton Papers conceining the Palaeontology of the Cretaceous and Later 
Tertiary of Oregon, of the Pliocene of Northwestern Nevada, and of the 
Late Miocene and Pleistocene of California By Charles W Gilmore, 
John H Maxson, John 0 Mernam and Chester Stock (Publication No 
393 ) Pp v+ 58+ 13 plates (Washington, D 0 • Carnegie Institution) 
1 50 dollars 

Papers from the Tortugas Laboratory of Carnegie Institution of 
Washington Vol 26 An Investigation on Organization m a Sea-Un hm 
by David H Tennent, C V Taylor and D M Whitaker , Activa- 
tion of the Eggs of E hznomeira mathaei by Sperms of the Crinoids 
Cmmtula pectinata and Comatula pwpurea, by David H Tennent , Early 
Development and Larval Forms of three Echinoids of the Torres Strait 
Region, by David H Tennent , On the Postlarval Development of the 
Coral Maeandm areolata (ij), by H Bosclima, On the Morphology, 
Coloration and Behavior of seventy Teleostean Fishes of Tortugas, 
Florida, by B W Qiidger , Observations on certain Littoral and Ter- 
restrial Animals at Tortugas, Florida, with Special Reference to Migra- 
tions from Marine to Terrestrial Habitats, by A S. Pearse , Two new 
Mites from the Gills of Land Crabs, by A S Pearse , Further Studies 
on Marine Bacteria with Special Reference to the Drew Hypothesis on 
OaCOg Precipitation in the Sea, by 0 B Lipman , The Chemical Composi- 
taon of Sea-Water, by C B Lipman Pp ni-b257-f 4 plates (Washington, 
D C Carnegie Institution ) 2 50 dollars 

Japanese Journal of Astronomy and Geophysics* Transactions and 
Abstracts Vol 6, No 8 Pp ui+ 143-178 +39-64 (Tokyo National 
Research Council of Japan ) 

Scientific Papers of the Institute of Physical and Chemical Research 
No, 189* A Study on the Helium Band Spectrum, 2 By Sunao 
Imanishi Pp 237 252+ plates 23-25 (Tokyo Iwanami Shoten ) 35 sen 


Catalogues 

The Far Bast its History, Literature and Arts , Books and Views 
relating to Japan, China, Korea, Formosa, Siam, the Philippine Islands 
and the Far East Indian Archipelago. (Catalogue 516 ) Pp 48 (London 
Francis Edwards, Ltd ) 

Early American Voyages and other Travels (Catalogue No 26 ) Pp, 
48. (Newcastle-upon-Tyne William H Robinson ) 
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Diary of Societies. 

FRIDAY, June 28 

Physical Society (at Imperial College of Science), at 4 45 — Dr Teresa 
J Dillon The Relation between Hj-drogen Pressure and Filament 
Resistance in a Tube containing Glowing Tungsten —Dr Frances 
Lo water The Band Systems of Titanium Oxide — P B Smith The 
Absolute Measurement of Sound Intensity —A Demonstration of an 
Apparatus for the Measurement of Electrical Resistance at High 
Temperatuies will be given by Dr J L Haughton 

MONDAY, July 1 

Royal Society OF Edinburgh, at 4 30 — Gunning-Victoiiaand Makdougall- 
Brisbane Prizes to be presented —Prof R A Sampson and Prof A B 
Conrady Description of Three Huygens Lenses in the Possession of 
the Royal Society of London — W J M'Oallien The Metamorphic 
Rocks of Kintyre — Dr T M Finlay Old Red Sandstone of Shetland 
(North-Western Area) 

Royal Institution, at 5 —General Meeting 

TUESDAY, July 2 

North - Bast Coast Institution of Engineers and Shipbuilders 
(jointly with Institution of Engineers and Shipbuilders in Scotland) 
(at Newcastle-upon-Tyne), at 10 a m — Sir Westcott S Abell The Story 
of Safety at Sea — J Ireland The Applications of Monel Metal in 
Engineering and Shipbuilding 

Institution of Electrical Engineers (South Midland Centre) (at 
Birmingham), at 11 a m 

Royal Society of Medicine, at 4 30 —Annual General Meeting 

British Waterworks Association (at Poitsmoiith) (continued on July 
3, 4, and 5) ^ 

WEDNESDAY, July 3 

North -East Coast Inshtution of Engineers and Shipbuilders 
(jointly with Institution of Engineers and Shipbuilders in Scotland) 
(at Newcastle-upon-Tyne), at 10 a m — J L Adam Some Notes on 
Damage to Ships —R P Sloan Developments in the Uses of 
Electricity 

FRIDAY, July 5 

Institution of Civil Engineers (Biimmgbam and District Association), 
at 8 30 A M —Visit to Liveipool to see the Work m connexion with 
the Mersey Tunnel 

Overhead Lines Association, at 12 ll pm —Visit to the Mid-Cheshiie 
Electricity Supply Company 

Geologists’ Association On Architectuial Theatre, Unneisity College, 
Gower Street), at 7 30 —Christopher T A Gas ter Chalk Zones 
in the Neighbourhood of Shoreham, Brighton, and New haven, Sussex 
— H G Smith Some Features of Lamprophyres, near Sudbeigh, York- 
shire 

SATURDAY, July 0 

Physiological Society (at Oxford) 

TUESDAY, JuLV <i 

Society of Chemical Industry (at Manchester), at 10 15 a m.— Annual 
General Meeting —Dr A D Little Science and Labour 

WEDNESDAY, July 10 

Society of Chemical Industry (at Manchestei), at 10 \ m —Annual 
Meeting— Prof T H Pear The Human B'acturm Industry —Dr A D. 
Little Process Dev^elopment 

Institution of Mining Engineers (at University College, Nottingham), at 
11 A M —General Meeting —Dr W Hancock, A G R Wlutehoiise, 
and Dr J S Haldane The Salts lost by Sweating owing to High Aii- 
temperatures (Sixteenth Report to the Oommittt*e on The Control of 
Atmospheric Conditions m Hot and Deep Mines) —Dr J S Haldane 
Work of the Committee of the Institution of Mining Engineeis on 
The Control of Atmospheric Conditions m Hot and Deep Mines — 
The following papers will be submitted for further discussion — 
W S Cooke and I C F Statham The Blow of Au at Bends and in 
Straight Airways (Sixth Report of the Midland Institute Committee 
on the Ventilation of Mines) —Dr T David Jones wSpontaneoiis Com- 
bustion in North Staffordshire Part 11 A Record of Analyses of 
Air-samples taken during the Combating of a Bkre —Dr T F Wall 
Electro-magnetic Testing of Wire Ropes —2 15 — The General Meeting 
will be resumed —3 30 —The General Meeting will be closed 


CONFERENCE. 

July 1 to 5 

Museums Association (at Woi thing) 

Monday, July 1 

Tuesday, Jidy 2, at 10 a M (m Connaught Hall) —Sir Henrj A Miers 
Co-operation— the Association’s Task (Pi esidential Address) —Reading 
and Discussion of Papers 

At 3 (in Connaught Hall) —Reading and Discussion of Papers 
Wednesday, July 3, at 10 a m (m Connaught Hall) — Reading and Discus- 
sion of Papers bearing on the Co-operation of Museums m this Country 
and throughout the Empire, and on the Work of the Association in this 
Connexion 

At 2 15 (m Connaught Hall) —Reading and Discussion of Papers 
Thursday, July 4, at 10 a m —Reading and Discussion of Papers 

At 11 30 A M — Annual Business Meeting 
Friday, July 5 — Excursions 




